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A technique is disclosed for use in conjunction with an ISDN communications system for permitting a host computer, that 
is executing a host session with a user and is connected through the system, to dynamically change an ISDN access path, that 
connects the user to the host computer and carries the host session therebetween, between a packet switched connection and a cir- 
cuit switched connection during the occurrence of the session in order to provide the particular connection that is most suited to 
the communication requirements of a task currently being executed during the session by the host computer. Any such dynamic 
change of the ISDN access path is invoked by the host computer, does not disrupt the host session and is substantially transpar- 
ent to the user. 
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X TSCUXQUI VOR tiwmuT^T.y Y CBUCOXUa 

All zimi ooHncTZOH dubzvo x mn f uszov 

X. riftid of tbft Znvftntion 

Slw invmtlon r«latu to a tMhniqut for um in an 
Z8DH oomnleatiens aystu that providaa an Z6DH aoeasa path 
for oonnaetlng a hoat ooaputar to a uaar taralnal. Zn 
partioolarr this taOhaiqua parBits tha heat eaqmtar to 
dynaaieally tbanga tha Z5DM aeeaaa path batvaan a paOcat 
avltohad eonaabtion and a eireuit avitohiid' eonnaetion during 
an ongoing hoat aaaaion vith tha uadr in ordar to provida a 
particular Z80V eonnaetioa that ia Boat auitad to tha 
eoaaunioation raquiraaanta of a currant taak toaing axaeutad 
by tha hoat ooaputar during tha aaaaion. 

2« Daaeription of tha Prior Art 

1!ha Zntagratad Sarvicaa Digital Katvork ("ZSDN") 
ia currantly aaan aa a f raaavork for providing nav officiant 
voiea and data talaphonie aarvieaa in tha naar futura. Aa 
aueh# ZSDN avitehaa ara baing nov baing Banufacturad by 
varioua vandora and intagratad into tha -talaphona natvork by 
local talapbona pparating ooapaniaa. 

Within tha ZSOK, an Z8DM aeoaaa lina connacta aach 
eallar and an Z8DH aviteh locatad at a central office. In 
one configuration, i.e baaic acceaa, an ZSOH aeeaaa path 
oonaiate of tve ZSDN "B" digital channale and one Z8DK «D" 
digital ehannal. Bach "B" channel haa a cep«city of 64 
Jfcbite/aeeondr while, the "D* channel haa a capacity of 16 
kbita/aaeond. the "D* channel can only carry paolcata; while 
each of the «B" channela can carry either packeta or 
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continuous (circuit avitclMd) signals. To initiats an ISDN 
call^ a pallar's tsrminal sqpiipaant placss signalling 
information contained within a packet onto ths "D" channal 
in ordsi: t0| intsr alia, spscify to ths ISDN switch what 
spaolfic eonnaction should bs providad fros ths switch to 
ths oallsr and what spscif io channel should bs used to 
provide this oonneotion, specifically whether a pae3cet 
switched "D" channel connection, or if a »B" channel is to 
be used, which specific "B** channel should bs used and 
whetiiMur a packet or circuit switched connection is to be 
establishsd on that channel. 

With' this arrangement, an ISDH switch can provide 
either a circuit switched connection or a packet switched 
connection to a caller. A circuit switched connection, 
whi^ em mly occur on the ■B" channel, provides a 
Bultipl^^ ccnunication path, in e.g. specs and/or tlMs 
^divisldfi sttltiplexed faahion, between the calling and called 
parties ^t lasts throughout the entire duration of the 
call. As such, only one call is abls to use any given 
switchsd connection through the network at any one tlae. In 
contrast, a packst switchsd connsction aerely relies on 
qusuing packets of data at an ZSOH switch for transaission 
between a; caller, frequently a user, and a called party, 
typically a host coqmter, and then sequentially 
transsitting those packets, frea point to point within the 
packet network that foras part of ths ZSOH as transaission 
capacity beeeaes availabls thsrebetween. Znasauch as sach 
user of a packet switched connection aerely requires a 
ssparats address la a asaory of s local switch, s.g. a 
aeaory location, to which packets can be transaitted and 
froa UbiOx packets can be received and hence consuaes 
relatively few network resources throughout ths duration of 
the call, aany different packet switchsd calls can share all 
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thft malning Mtvork faeillti«s, including idantieal 
coaaunication paths. 

Oua to tha substantial dif farancas batwaan the tvo 
5 diffarant typas of ISDN connaetions, circuit svitehad and 
packat svitehad oonnactions aach providas dif f arant 
advantages and drawbacks. First, a circuit svitehad 
connection providas a continuous transaission path from the 
caller to the called party throughout the duration of a 

10 call. Such a connection iaparts relatively little, if anyi 
transaission delay to any coaaunication carried over the 
path, ^erefore, circuit svitched connections are used in 
those coaaunication applications, such as illustratively 
converaational voice traffic or highly interactive data 

15 traffic, where any appreciable transaission delay can not be 
tolerated. Second, circuit switched connections provide 
higher throughput than do aany packet svitched networks, 
such as specifically X.25 type packet awitchad networks. As 
such, coaaunieations applications that require a high 

20 throughput and low delay transaission path, such as 

illustratively real-tiae transfer of large files or transfer 
of high density digitised iaages, are ideal for transport 
over circuit awitchad connections. Unfortunately, since 
only one call, at least froa the standpoint of a local 

25 switch and apart froa any user aultiplexing, can be carried 
over a given circuit switched connection through the network 
froa a caller to a called party, use of a circuit switched 
connection tends to be quite expensive particularly if the 
connection is to be aaintained over a prolonged period of 

30 tiae. 

other coaaunication applications, which are 
typified by relatively long latency periods between 
successive transaissions froa one party to the other, are 
35 bursty in nature and aasent'ially unaffected by appreciable 
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twiumiaiiion d*iay. Bur»ty ecnnninieatlens art Idral for 
carri«g* ov«r a paelcat natvork. CeaBunieatlona of this sort 

Includa transport of usar eoBaands f roa a 
usar's ^ndnal to a host eoaputar to Initiata aacacution of 
5 a progr^ that raguiras a ralativaly long procassing tiaa 
-juxd fcidatlvaly llttla uaar antry of informtion tharaaftar. 
Oftan, waanavar a usar undartakas lina oriantad intaractiva 
oparatlons vith a host eoaputar, tha usar axpaets to 
•"^^^^^ *«l*y «ftar ha or aha antars aacb lina of 

10 infoxutimi, typically a caaaand follovad by a lina 

daliaita^^ which is fraqoantly a oarriaga ratum, and bafora 
control iii rotumad to tha uaar. During tha dalay intarval, 
tha £ost cisnputar procasaaa tha antarad lijia. 
Onfortunataly, vhan a packat awitehad natwork, apacifically 

15 " X*25 ^tvork, oarrias a host aaasion, tha natumk of tan 
injadts a notieaabla aaount of tranaport dalay into tha 
a^saion in addition to tha dalay inharant in tha proeaasing 
tiaa raqiiaxad by a host application. Tha tiaa raquirad by 
tha hrat cottar to preoaaa aaeh eharaetar in tha lina of 
^o^atiim la oftan aubatantially' ahortar than tha 

P*elc«t natwork. Nev« if tha boat 
coivtttar tea^ri^ttirad to aeho aaeh eharaetar that tha usar 
ant^ In|k to iha taninal for local diaplay, than tha 
transpdrt^dalay inharant in tha packat natvork would forea 

^ ^^' r! ^^^^ *^ '^'^^ eharaetar was 
antarad^ih brdar to saa tha infoxaation wbieh that lina 
eontainad. ^ttha dalay pareaivad by tha usar and aaaociatad 
wit^ host baited aeboing ia fraquantly rafarrad to as 
"adiopldx." Xnaawach as natwork dalay, which ia tha 

30 pradninaififc eauaa of achoplax, pravanta tha uaar froa 

obtainin^^; iaaadiata^ f aadback of tha eontanta of tha currant 
lina ib^aditioualy eorracting any aiataka tharaon, aany 
uaiara f in^ acboplax to ba highly unaatiaf aetory and guita 
annoyingi: In an affort to aliainata achoplax that may ba 

35 a^arianoad with a packat awitehad natwork, tha art taachas 
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10 


IS 


that a local padcat aaaaably/dUaaaanbly ("PAD") function 
•ho»ad ba incorporatad into a uaar taminal. in this 
ragard, aaa -Padcat AaaaBbly/Diaaaaaably Pacility (PAD) in a 

Public Data Natwork-, cct't^ p.^ ^ ^ „84, cciw 

doctaant AP V1II-57-B, pagaa 22-44. In particular, tha PAD 
function aehoaa locally antarad eharactari for display and 
aaaaablaa an outgoing padcat of antarad charaetara up to a 
pre-daflnad aaxiaui eharaetar limit and than tranaaita the 
padcat upon racaipt of a aoitabla daliaitar, typically a 
carriaga ratum froa tha uaar, evar tha natuork. in 
addition, tha PAD function alae dia-aaaaablea aaeh ineoaing 
padcat Buppliad through tha natverk froa tha boat eeaputar 
and locally diapiaya tha charaetara eontalhad in that packat 
on the tatainal. By providing local echoing, the PAD 
function advantagaoualy eliainatea echoplex and, froa a 
uaer'a atandpoint, appaara to ahift all tha delay, i.e. 
network tranaport and boat proceaaing, to the end of each 
entered line, i.e. after that line was displayed to a user, 
where that delay ia far less objectionable to the usar. 
Hence, beeauae of the eaaentially delay-inaansitive nature 
of bursty coaaunicationa, this type of coaaunication, 
particularly involving a user tentlnal that provides the PAD 
function, can be tranaportad far acre eeonoaically through a 
padcat avitchad connection than through a circuit avitehed 
25 connection. 

Ihus, by virtue of the potential sharing inherent 
in packet awitched conneetiona and the dedieation of a 
svitebad path in a circuit svitohad connection, padcat 
30 avitehed eonneetiona provide a highly aeonoaical though 
dsUy prona point-to-point transport Mdia; while, by 
eontraat, circuit switched connections provide a relatively 
expenaiva but nearly instantanaous tranaport aadia with a 
relatively high throughput. 

35 


20 
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15 


OftMtiBM, a host Maaion will contain parioda of 
highly intaractiva coMunicationa charactarizad by atringant 
■axijiu. dalay raguira>anta batvaan tha boat eoapatar and tha 
uaar, during which tha local acho and lina buffaring PAD 
functiona ara disablad by tha host, and latant periods that 
ara >ahetuatad by bursty trwwaissions. Por aacaapla, a 
substantial aaount of this Intaraetivity, en a 
kiystrftk^by-kaystroJca basU, eftan occurs during usa of an 
intaractiva seraan aditor. In particular, an intaractiva 
acraan aditor eftan utilixaa tha aau charactar Icay to 
provide aavaral different functiona, with each function 
aeleoted by depreaaing a keyboard aequenca containing a 
-given charactar key, e.g. a -j- key, along^with varioua 
control, function or escape keya. Aa such, to provide the 
•pprbi^iate indication on the uaer terminal, e.g. saving a 
curaor down one line when a -J- key is depreaaed while the 
uaer ia hi the control aode of a •0H1X» -vi- acraen editor 
(Dime ia a regiatered tradanark of the Aieriean Telephone 
and TAiegraph Coapany), in lieu of alvaya diaplaying tha 
20 character -J- aaaociatad with the depreaaed key itaelf, tha 
hoat app^cation (e.g. the ■mnx- -vi- editor) diaablaa tha 
SAD f lawfeEon on the uaer texainal and providea appropriate 
cl»racter echoing or other indication back to the uaer 
tetminal. In thia regard, aee •Procedurea for the Exchange 
25 of Control ZnfetMtion and Deer Data between a Packet 

Aaseirt,ly/Bisasse»bly Pacility (PAD) and ja Packet Node DTE or 

CCITT RaeoTi.iH«.T.d,<.4^n y.^i^, CCITT docuaent 
AP 1»8«, pages 55-72. To aasura that the user ia 

proHdetf with a sufficienUy fast reaponae tiw to aupport a 
high degree of keyatroke interactivity without objectionable 
•choplwt, th« cowunication aedia, auch aa a network 
coraeetion, that connects the host coaputer to the user ia 
wrtitraihed to iapart leaa than a pre-defined aaxiaua aaount 
cf tranaport delay to any tranaaiaaion carried thereover. 


30 


35 
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Prom tiaa to timrn, th« ussr aay st«p way froa a 
tarainal or turn to an antiraly dlffarant aattar raaulting 
in a taaporary easaatlon of hoat activity with tha uaar. 
Such a qaaaation, dapanding upon what tha uaar ia doing, aay 
laat aavaral houra. During aucb a eaasatien, tha hoat 
■aaaion itaalf otill rauins aetiva, although tha hoat 
coBputar ia only inatruoting tha tazainal to diaplay a 
curaor to proapt tha uaar for aubaaguant input. Thia 
function ia typically handlod by a lov laval coaaunicationa 
proeaaa that axacutaa in tha hoat coaputar or in a front and 
coB»inieationa procaaaor aaaociatad tharawith. If tha uaar 
tarainal ia oonfigurad to provida looal preeaaaing, aueh aa 
that which could occur with illuatrativalyta paraonal 
coaputar or workatation, than aiailar hoat inactivity could 
15 occur onca tha workatation raeaivaa & raguaatad fila froa 
tha hoat coaputar and procaada to proeaaa tha fila locally 
aa instructed by tha uaar. Though, in this inatanca, tha 
hoat aaaaion is typically aaintainad in an aetiva atata 
whila local procaasing occura, coaaunication with tha host 
coaputar, othar than a ainiaal aaount nacaaaary to kaap the 
hoat aaaaion active, generally only occurs whenever 
inforaation is to be teanaferred to or froa tha host 
computer to the workstation. Bare too, depending upon the 
aaount of proceaaing that is to be locally aecoaplished, the 
host coaputer aay effectively see a ceaaation of activity 
froa the uaar ever a period of tiae that 'aay last several 
hours. 

The reoegnitien that data coaaunieationa can 
30 contain both highly interactive dolay-aensitive 

transaissiens which are beat tranaaittad over a circuit 
switched connection and bursty tranaaiaaiona which are best 
.tranaaittad over a packet network is seen in illuatrativaly 
Dnited Statea patent 4,S39,676 (iasuad to J. A. Lucaa on 
35 Septeaber 3, 1985 and hereinafter referred to as the '676 


20 


25 
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15 


20 


25 


30 


35 


pat«it) . SpMifically, th« '€76 patmt disclosM an 
int«9ratf4 yoic/data, though non-isiw, .witch that contain, 
a Mparat. circuit .witch and a Mparata packat .witch. 
Saoh n.^v twiOnal providM incoming inf oaation to thl 

of • pair of aight bit byt... 
Bach pair of byta. contain, a control byt. that ha. a 
ro^ng bit apd a data byta. Th« t«»inal «.t. th. routing 
bit to an corr..ponding valu. that apacif ia. whathar tba 
accoBpaiiying data byta i. to b. routad within th« voica/data 
a<»itch to .ith«r tha circuit awitch or to th. packat .witch 
for tranninipn to a called daatination through a 
raapaotiva circuit witchad natwork or packat witchad 
natworic. As .lich, nicoaaaiva data byta. can ba routad via 
•AthM- a circuit mitchad or a packat awitchad cennaeticn 
baM(S upon th. valua of tha corraaponding routing bit.. To 
provida thia routing with ainiul dalay, tha voica/data 
awitch and tha natwork. ara diaadvantagaoualy raguirad to 
■iihtaih both tha. circuit mritehad eonnaetion and tha packat 
awitchad rconnaction in an activa atata throughout tha aatira 
duration; of tha call. Ctoaaquantly, tha aathodology taught 
by tha '67^ patant tand. to bk quito inafficiant for tba 
tali^dwmi natmrk and axpanaiva for a uaar. 

. ' How, if an ISDN accaa. path i. tt..d to connaet a 
boat to a luar, than, a. i. taught in tha art, tha 
particular eonnaetion (circuit mritchad or packat nritehad) 
that i. Mtabliahad at tha incaptien of tha ZSDN call to 
provida thi. path i. that which occur, throughout tha 
raaaindar of th. ZSOH call, i.a. tha boat ....ion. saa, for 
•JMaplaj.Unitad Stata. patant. 4,731.782 (i..uad to T. 
Shinixtt at al on Xarch 15, 1988} and 4,569,041 (iaauad to T. 
Takauchi at al en rabruazy 4, 1916) . Although thia approach 
in tha art haa aavaral drawback., aa diacu..ad balow, 
particularly whan oouunicatien naad. changa during a heat 
•aa^ion, a u.«r i. auch aora apt to raadily aeoapt thaaa 
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drawbacks rath«r than to aulalt to tbo burdens aaaeelatad 
with changing an ZSON connoetion during tha boat aaasien. 

^" particular, cartain applications vhara local 
5 procasaing can not ba usad, auch usa of host basad kaystroka 
intaractiva acraan aditors, raly on tha host to acho aaeb 
charactar that tha usar antars into a tar«inal, through a 
point-to-point eoaaunieation circuit that is assusad to hava 
low dalay, back to tha tarsinal for approprUta local 

10 display. Unfortunataly, tha acheplax that results vhm host 
basad echoing is carried over a packet svitehed network 
frequently frustrataa and annoys users. ConsequenUy, if a 
user haa initiated a host session through 4 packet switched 
connection and enters what ha or she believes to be a period 

15 of heavy keystroks interactivity with the heat and which 

typically requires stringent aaximuB delay requireaents and 
host application disabling of any PAD functionality at the 
terminal, then, to circuovent the frustration associated 
with echoplex thet would etherwiee occur during this period, 

20 the user say be eonstrainsd to follow on* of two alternative 
procedures. First, the user could tear down the current 
host session and initiate a subsequent host session over a 
circuit switched connection to undertake this interactivity. 
Tearing down and then re-initiating a host session typically 

25 requires texainating various host processes then executing, 
saving files, logging off the host, dis-connecting the 
packet switched ISDN link, . re-establishing an new Z80H link 
on a circuit switched channel, re-executing a "login" 
procedure including what is of ton a lengthy security chaek 

30 procedure, aceeasing the file that has just been saved, and 
re-starting the host processes that were previously 
texBinated. As one can readily appreciate, this procedure 
involved with establishing a new host session is both tine 
consuBing and bothersoss. Second and alternatively, if the 

35 host operating systea penita aultiple boat sessions, as is 
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thM MM with Hlu«tr»tlv«ly tba "OHIX" ep«»ting systMB, 
tbm us#r could alloeat* th* currant host soMion ostsblishad 
through^ * paekot awltohad oeimaction to ena vlndov, and opan 
a aaoond. yindov containing a saeond host aassion astabliahad 
5 ^Keogh'm circuit avitchad eonnaction. With this 

•rrangoMnt, tha usar could switch batvaan tha sassions to 
utilise a circuit svitchad eonnaction for thosa highly 
iataracttva dalay-sansitiva host tasks that disabla tha PAD 
in tha local taminal and a packat svitchad eonnaction for 
10 other host tasks. Dnfortunataly, with this altaxnativa 
psfocadura, tha usar is still raquirad to buUd a saeond 
session and ro-exaeuta a lengthy "login" preeadura uhieh is 
both bstSiarsoBe and tiae consuaing to the hser. Tharafora, 
t» avoid following either of these procedures, a usar 
15 gwterally establishes a circuit switched XSOH connection to 
the host eoaputer prior to the inception of a host session 
rather than a packet switched connection and then retains 
that circuit switched connection throughout the entire host 
session r^axdless of the specific host applieation(s) that 
^0 is executed during that aession. 

Unfortunately, the presence of bursty 
coinninieatians in a typical host seeeion poses several 
drawbacks' to both the user eoHiunity and the local telephone 

25 eeepanies if a user is pexaitted to establish a circuit 

switched ISDN connection to a host eoaputer and than retain 
that connection throughout a lengthy host seesion. For a 
user, circuit switched connections are far aere expensive 
than packet switched eonnections. Therefore, during any 

30 paxlod of relative inactivity particularly during a 

proleiiiged interval of tiae, a user is paying a significant 
prsaiua for using a circuit switched connection when, in 
fact, little, if any, coaaunication is being transferred 
thereover. la addition, the switches installed in the 

35 central Offices of the local telephone coapanies frequently 
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do not. hav« auf f iciant capacity to liandl* « Blgnif leant 
mahme of slMiltanaoualy occurring circuit avitchad 
ceniMctiona aaeh having a long holding tiaa, such aa aavaral 
hours. 3n particular, local talaphona svitchaa ara 
5 ganarally daaignad to previda a capacity of 3-4 CCS (ona 
hundrad call saconda) par aecaaa lina,. i.a. a local avitcb 
daaignad to hasdla 30,000 diffarant aceaaa linaa with a 
capacity of 3 CCS can alaultanaoualy accoBBodata a call 
laating 5 ainutaa on aaeh diffarant lina. Hanca, tha 

10 oecurronca of a subatantial nmibar of aiaultanaoualy 

occurring circuit avitehad ISDN ealla vith ralativaly long 
holding tiaaa can aavaraly atrain tha capacity of a local 
awitch. Unfortunataly, local talaphona coapaniaa ara aiaply 
unabla to add auffieiant circuit avitehad capacity to handla 

15 thaaa calla vhila atill providing circuit avitehad 
connaetlona in a ralativaly eaat-affaetiva aannar. 

Sharafora, a naad axiata in tha art for a 
tachniqua for uaa in conjunction vith an ISDN aviteh for 

20 dynaaleally Changing an ISDN aceaaa path, that connacts a 
usar to tha aviteh and tharathrough to a hoat ceaputar, 
batvaan a circuit avitehad eennaetien and a paekat avitehad 
eennactien during a heat aaaaion according to tha 
coaaunieation daaanda of tha hoat ceaputar that occur during 

25 tha aaaaion. By changing tha aceaaa pat^ in thia faahion, a 
uaar vould ba ahla to auch aora af f iciantly and aeonoaically 
utilize tha XSOH than haa baaa poaaibla in tha art. 
Furtharaora, to advantagaeualy aliainata any burden on tha 
uaar, any such dynaaie change ahould ba aada' in a aannar 

30 that is invoked 1^ tha hoat ceaputar, doaa not diarupt tha 
host seasion and is substantially, if net totally, 
transparent to tha uaar. Moraevar, by dynaaically aatehing 
tha ISDN aceaaa path to tha bandwidth raquiraaanta of tha 
currant taak being executed en tha hoat, tha afftcianey of 

35 the ISDN advantagaeualy ineraaaaa aa doaa the ability of the 
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local t«il«pfaoD« eoBpany to provlda ISDN ■•xvieaa •ufficUnt 
to mat thm «xp«et«d daund of all its usars. 

SmoaHY OF TOE TMVffWPTnW 

5 ■ . .r 

Thasa and otbmr siailar daCleianeiaa associatad 
with ISDN ooaaunieatien tystau Icnown in tha art ara 
84vanta9tEeasly aliBiaatad in aeobrdanea with tha praaant 
iavantion byx dynaaioally changing tha ZSON aeeasa path that 

10 ia astabUshad through an ISDN conuinieatien aystaa, a.g. an 
ISDN «vit«hV batvaftn a usar taxxinal and a host ceaputar 
froa a first, eonnaetion, soeh as a B eh'tnnal eireuit 
switchadi^iBonnaction, to a sacond eonnactioh, such as a D 
channal r!|Mickat awitehad connaction or vica varsa during an 

15 ongoing test sassion carriad ovar that aecass path in ordar 
to provida tha particular cmnaction, aithar B channal 
circuit avitchad or D channal padcat svitehad, that is aost 
solitad to ttia currant eeaaunieation naeds of tha aassion. 
■As such,, tha Z80N eonnaetlen providad ovar tha aeeasa path, 

20 rathar thin baing statie as is taught in tha art« 

dy naale a l ly changaa in raspensa to «»>«T»wni1s (suitable 
control Bamagas) that ara issued hy tha host coaputar 
tiuiraby affectively aatehing an available eomunlcation 
•channel to the currant host task being executed during tha 

25 aession. Thi^^rnanio utching of netvork resources to host 
recpiiraamts advantageoualy Kiniaizea vested transaission 
bandwidth and conservea Mtwork reaources. 

In particular, tha apparatus that aabodiea our 
30 invwxtivv technique has aaans, for connection to one end of 
that aeeeaa path and to a host coi^ter, for instructing a 
ftowHhtcatian systea, e.g. the ISOH network, that provides 
tha aeoaiU'path to (±ange a connection provided ever that 
path betwaett « B channel connection and a 0 channal 
35 cenheetlAtt in response to a ceaaand received froa the host 
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coaput«r during •xaeution of th« host ■•aaion, vh«r«in tba 
instructing noans has naana for ostabliahing an intsrfaoa to 
tha host ceaputor to bagin tha host sassion and for 
■aintaining tha intarfaea substantially throughout tha 
raaaindar of tha host sassion and Mans, rasponslvs to tha 
intarfaea and for eonnaetion to tha ona and of tha aecasa 
path, for racaiving a conund ovar tha intarfaea froa tha 
host coaputar raguasting a ehanga in tha eonnaetion providad 
ovar tha aeeass path batwaan 0 and B ehannal eennaetions and 
for supplying tha oeaaand ovar tha aeeass path in a 
pra-daf Inad foxa as an instruction to tha eetsBunlcatien 
systaa to affaetuata tha raquaatad ehanga. 

In accordanca with a spacif le aabodiaant of tha 
Invantion, a eoaaunlcations procassor eallad a "brolcar" is 
connactad batvaan tha host coaputar and tha ZSON natwork. 
Tha brokar passas ceaaunieation batvaan tha host coaputar 
and tha ISVS natwork and, in rasponsa to tha eoaaands 
ganaratad by tha host coaputar to ehanga tha ISDN 
eonnaetion, Issues eorraspmding instructions, to tha 
natwork in ordar to affaetuata aaeh such ehanga. Thasa host 
eoaaands, such as ■Transition to D Cbannal" and "Transition 
to B Cbannal" ara datarainad by tha ceaaunieation 
raqulraaents of tha currant task, i.a. host application 
prograa, axaeuting during tha aaasion. 


A user tarainal, which is connactad to an and of 
tha ISDN aoeaaa path that is oppesita to that connactad to 
tha brokar, bi-diraetienally eeaaunieatas with tha host ovar 
tha aeeass path. To astabliah a host saasion, a uaar 
situated at tha user tazainal antara an appropriate aasaaga 
idantlfylag tha heat coaputar into tha user tarainal. Tha 
uaar tarainal than provides a control aaasaga to tha ZSDN 
natwork that instructs tha natwork to aatablish a D ehannal 
ZSDN eonnaetion to tha tarainal and extend this eonnaetion 
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as 


to thm brokar. Attar th« natvork is abla to «ucc«««fully 
mxtmxiA tha ISDN D channel cbnnaction to tha brokar, the 
tarokar astabliahaa a eonnaetion, auch as ovar a local araa 
natvork (£XN) , to tha dasirad host conputar and tharaattar 
previdac a^reprlata pretoeol eonvarslon, such as X.25 to 
ashamat protocols ^ to anabla tha usar to cosBunleata 
through tha ZSDH natverk to tha host ceaputar. At this 
point,: -ttia osar tarmlnal, tha broker and tha host eooputer 
all jointly raslda in a D Channal Steady state condition. 
Tbm user than reeeives a -login" sequence froa the host 
vbieh, Lt a sucoessful login occurs, peraits the usar to 
subsegue^y execute host application prograaa. The D 
flannel stitta continues throughout the durktion of the host 
sassion. In the event the uaar executes a boat application 
15 that has stringent delay reguiroMnts and, as such, can 

gdierata ebjactionabla echoplex if carried over a 0 channel 
paeket connection, the host coaputar ganeratea a ceaaand to 
the brokbr to initiate a transition of tha ISON 
cowmication channel froa o to B. She broker, in response 
to such a coBBand, generates an appropriate inatruction, 
aueai as « corresponding Q.931 control aessage, to the 
networlc. The network then establishes a B channal circuit 
avltched'^eonnection to the broker and alao extends this 
connection to the user terainal. If this connection is 
»ucca»sfully established by the network between the uaar 
terminal and the broker, the uaar taminal, the broker and 
tha host eeaputar all joinUy reaido in a B Channel steady 
State eaiiaition. As such, while in this state, data ia 
•otoMquently cartlad ever the B channel connection. 
Although the 0 channel connection raaains active, it only 
carries I8DH control aessages, i.e. in the X.25 and Q.931 
prftocbls whUa the B channel connection is in use. once 
thar need for a circuit awitchad ISOH connection diaappears, 
»«K* aa for axaaple by the uaar instructing tha boat to 
execute a different application program, the host coaputar 


20 


25 


30 


9«n«rBt«B an approprlats couand to tha brokar to Initiata a 
tranaition back to tha aetlva D channal eoniMotion and taar 
doim tha B channal connaction. Froa thla point, data 
coBBunioation la earrlad aa X.25 paekat traffic ovor tha 
ISDN accaaa path batvaan tha uaar tarmlnal and hoat 
coaputar. A aubaaquant B channal connaction will ba 
sueoaaolvaly aatabliahad vlth tha uaar tanOnal with data 
couunleation baing earrlad tbaraovar and than torn down 
with data eouunieatlen balng ahlftad to tha D channal aa 
ooanuleatlen naada of tha heat eeaputar dynamically changa 
during tha hoat aasalon. 

BRIEP DESCTTPTTOtf Off THg ITRftffTNtiff 

Thm toaehlnga of tha praaant invantion say ba 
raadily undaratood by oonaldaring tha following datailad 
daacription in eenjunetien with 'tha aeeoapanying drawings, 
in whieht 

ns. 1 dapicta a bledc diagraa of a apaclfic 
aabodlaant of our invantlvo syataa for dynaalcally changing 
an ISDN accaaa path, that connacta a uaar to an ISDN switch 
and tharathrough to a hoat coaputar, batwaan a circuit 
Bwltchad connaction and a packat swltehad connaction during 
a hoat aaaaien according to tha eoBBunicatlon daaands of tha 
host coaputar that occur during tha aaasion; 

FIG. a ahowB tha propar alignaant of tha drawing 
Bhaata for R6b. 2A and 2B; 

FIGS. 2A and 2B eoUaetivaly dapiet a atata 
diagraa of tha softwara that la iaplaaantad within Dsar PC 
10 that fozaa part of ayataa S shown la FIG. i and uaad in 
conjunction with dynaalcally aanaging a aingla ISDN accass 
path appaarlng tharaln; 
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PIC. 3 abovs th* prop«r alignmant of th« drawing 
BhMti "f^. tldm, lA and 3B| 

FIGs, 3X aiid 3B eollactivaly dapiet a stata 
diafig^ isar thm aoftmra that ia iaplaaantad within Brokar PC 
,50 that.itet»ia part of ayataa 5 ahovn in FIG, 1 and uaad in 
conjimetion vith dynaMicall^ sanaging a aingla ISDN accaas 


FZ6. 4 dapiota a ooBBttnieation aaquanoa that 
ocoura among tha Bajor alasanta of ayataa 5, apacifically 
tha Uaar PC, tha ISDH awitch, tha Brokar Pb and a hoat 
coaputar/ for aatabliabing a hoat aaaaion hatvaan tha hoat 
15 eoqputar ai^ tha Uaar PC; 

FIG. 5 dapicta a eoaaunication aaqaanca that 
occura aMng tha aajor alaaanta of ayataa 5 for moving a 
hoat aaaaion froa a B channal circuit avitchad connaction to 
20 a D ^lamt^l paokat avitchad oonnaction; 

^ TIG. 6 dapiota a eoaaunieatioh aaquanoa that 
ocou r a aafiffi^ t^a ujor alaaanta of ayataa 5 for moving a 
hoat aaaaion troB a D chazmal packat avitchad connaction to 
25 - a B diann al circuit avitchad connaction; 

rZG. 7 dapicta a coBBunication aaquanoa that 
oerara among tha major alamanta of ayatam 5 for invoking a 
aaaaion ijoitiatad diaconnact in ordar to tarminata a host 
30 aaaaion; 

7Z6. • dapiota a ganaralisad aabodimant 
(multi-broXar architactura) of our invantiva ayataa in which 
a plurali^ of, a^g^ tvo, brokara ara intar-connactad 
35 through an ZSDH to carry a aaaaion tharabatvaan and whare 
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•ith«r brolMr can dynaidcaXly chang* u ISDH aec«u path 
that coimacts th« eooBunieating teQkars batwaan a circuit 
avltchad eennaetlon and a paekat avitehad eonnaction 
accprding to tha eeuiunleation damanda that occur during tha 
5 aaaaionf and 

FIG. 9 ahova tha propar alignaant of tha drawing 
ahaata for FIGa. 9A and 9B; 

9k and 9B eollaetivaly dapiet a atata 
diagraa of tha aoftvara that ia iaplaaantad within any 
brokar that fona aulti-brokar ayataa 800 ahewn in riG. 8 
and uaad in conjunction with dynamically aknaging a aingla 
ISDH accaaa path appaaring tbarain. 

Vo facilltata undaratanding, idantlcal rafaranea 
nuaarala hava baan uaad, whara peaaibla, to danota idantieal 
alananta that ara eeuon to varieua figurea. 

20 DETATtJgn HBfirPTpTTftlf 


Aftar raading tha following datailad daaeription, 
thoaa alcillad in tha art will daarly raalisa that tha 
taaehinga of tha praaant invantion ean ba raadlly appliad to 
and ineorporatad within aubatantUlly any tranaaiaaion 
natwork that can connact a boat coaputar to a uaar through 
two or sera aaparata eonunicatlon eonaactiona that hava 
dif faring attributaa, aueh as illuatrativaly throughput, 
tranaport dalay or coat of uaa. For axaapla, ona auch 
connection aay ba optialxad to carry high danaity low-dalay 
traffic; whila the othar eonnaction uy ba optialtad to 
carry ralativaly lew danaity traffic that ia ralativaly 
dalay inaanaitiva. Aa •ueh, tha network could be a private 
network with a Tl baekboae in which e portion of •the 
available network bandwidth ia allocated to an X.25 type 
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pacJct i^tifork wltH tti« r«ulnd«r of tb« bandwidth «lloc4t«d 
to traffic that is to b« routad through a ralativaly fast 
switching dayiea, such as an slsctrenie circuit switch. 
Altsmat^vsly, ths nstwork could bs a broadband ISBN natwork 
5 in which: a continuous digltisad vidso signal could ba 
rout«j through a circuit switehad oonnaction sstablishad 
ovar any ona of savaral broadband channals, volca and othar 
dslay ssBsitiva traffic could ba routad ovar circuit 
switehad connactions astabllahad through any ona of a nu>ibar 
of ralativaly narrowband channals, and othar traffic could 
ba «utad on a packat basis through paekat switehad 
cohnactions sstablishad through channals dasignad to ba 
intarfartKi to raspactiva local an<Vor natrapolitan araa 
nstworte. Konathalass, for purposas of illustration and to 
■i^lify tha following discussion, tha invantion will ba 
diseussad in tha eontaxt of osa with narrowband ISOK -b- and 
-D- ebannals, i.a. basic ZSOH aeeass linas that aach has two 
«4 kbits/sacond -B- channals (that aach providas aithar 
circuit switehad or paekat switehad connactions) and ona 16 
kbits/sacond -D- channal (that only providas packat switehad 
cennaetiens) . 

With this in Bind, no. I dapicts a block diagraa 
of tha hardwara that iaplaaants invantiva systaa 5 for 
25 dynanically changing an ISDN accass path, that connaets a 
usar t anainal to an ZSOM switch and tharathrough to a host 
CMBpwtar, batwaan a circuit switehad oonnaction and a paekat 
switch^ connaction during a host sassion according to tha 
cowunication daaands of tha host eeaputar that occur during 
30 tha s«ision. in this ragard, highly intaraetiva 
dalay-sansitiva host tasks that disabla a packat 
ass«bly/ilsassa.bly (-pad-) function in tha local tarainal 
ara carriad ovar a circuit switehad ISDN connaction, whila a 
paekat switehad ISOH connaction is usad to carry -traffic for 
35 Othar host tasks. 


20 
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Aa ahewn« systra 5 •stabliibas ah ZSOK eonnsetion 
b*tv««n us«r ait* 20 and host sita 80 for carrying « host 
aaasion .tharabatvaan on aithar a B channal circuit svitcbad 
and/or D 'channal paekat avltchad baaia. Tha ISDN B channal 
■paelcat capability ia not uaad by our invantiva aystaa and, 
aa auch, will not ba diaeuaaad harainaitar. Uaar tarainal 
10 ia aituatad at uaar aita 20 and conaiata of paraonal 
coaputar 12, aueh aa llluatrativaly an "IBM" aodal PC or 
•PC/XT- paraonal coaputar (PC) [IBM is a ragiatarad 
tradaaark of tha Zntamatienal Buainasa Maehinaa corporation 
of Araonk, Mav York which alao owna tha tradaaark PC/XT] or 
tha lika, and in-alot tarainal adaptar 14 which ia aountad 
within tha PC. xha tarainal adaptar ia llluatrativaly an 
15 "ISOH Intagratad Tarainal Adaptar" nuabar Talaoa BlOOPC 

currantly aanufaeturad by Talaoa Coaaunicationa Corporation 
loeatad in Eatontown, Naw Jaraay with ita aocoapanying 
control aoftwara alao availabla froa Talaoa Coaaunicationa 
Corporations and axaeuting within tha PC. Tha uaar tarainal 
20 ineludaa a uaar kayboard and a uaar diaplay aeraan. This 
tarainal could includa othar paripharal davleaa (wsll known 
and not ahown) , such aa, for axaapla, floppy and/or hard 
diak drivaa, a seannar and/or a printar, which can ba usad 
for purpoaaa of uaar input and output. To aiaplify tha 
25 following diacuaaion, uaar input will originata froa tha 
kayboard and uaar output will ba writtan to tha diaplay 
aeraan. Por tha aaka of eenvanianoa, tha antira uaar 
tarainal will ba harainaftar rafarrad to aa tha Uaar PC. 
Tha tarainal adaptar eouplaa tha Uaar PC to a phyaical XSON 
30 2"B"-^«D» cennaetion appaaring on llna 15 and supperta 

aoftwara that axacutaa in tha Uaar PC that aiaultanaously 
usas "O" channal packat switching and "B" channal circuit 
awitching eonnaetiona. In addition, tha tarainal adaptar 
alao providaa tha PAD function aa dafinad by CCITT 
35 Racoaaandation X.3. Por datailad Inforaation ragarding this 


function I th« r««d«r is r«f arrnd to "Paekat 
AasMbly/Ois«u«Bbly Facility (PAD) In a Public Data 
HatWOrlC*-.. CCTCT Paeoiimandafe^HH 1934, CCZTT dOCUBMt 

AP VZU-^'Z, pagaa 22-44. Sb« Dsar PC la eonnaetad, via 
11»« 15^ to natvozlc twBlnatlon 18 sltuatad at tha usar 
slta. Tba natwork tanlnatlon, typically a aodal ■ISDH/MT" 
natvork taalnation aanufaeturad by Slaaans Corporation, 
taxBlnatgi tha ISD» aecau llaa? which say ba laplaMntad 
owar a vdtlplaxad digital loop earrlar (DLC) link, running 
frwLlsnif'wlteh 35 lecatad at ISDN cantral of flea 30 to tha 
uaar ait*. Oapandlng upon tha naads of tha uaar, tha 
natveric tamlnatlen can aaraly prevlda a two or four wlra 
loop froB a DLC link or can ba a prlvata branch axchanga 
(PBK) which providaa local ■ultiplaxlng, awitchlng, protocol 
handling and eonoantratlon tunotlons. To almpllfy tha 
dladisaidn, all tha natwork taralnatlona will ba assuaad to 
Mxvly eci^pla a basic ZSDM aeeass llna, l.a. a S^Bo-i-'D" 
link, ovwr a DLC link froa tha ZSOH switch Into a two wlra 
lec^i a.g. lina 15, for connactlon to assoclatad tatalnal 
Adaptars. ISM switch 35 U llluatratlvaly a aodal EWSD/PH 
ZSZSI switch ourraatly aanufaeturad by Slaaans Corporation 
an* is sltuatad ati a cantral off lea eparatad by a local 
talapb(9M.eQgq>any. Caaaunication is carriad ovar tha D 
channal on ah aad-to-and basis using tha ccm X.25 protocol 
(harainaftiar'rafarrad to as tha X.25 protocol) , whlla 
coaaunicatlon 4s earrlod ovar ths B channal on an and-to-and 
basis ttsiag «to CCITO V.120 link layar protocol (harainaftar 
raforxad te as'^ha V.iao protocol) for rallabla data 
earrl•^a4^*or datallad Inforaation ragardlng tha V.iao 
proioael, saa Ccrrr WannMi«nmt»<r.»i y igq, i^th Planary 
Asainbly, lltlbouraia, 1988, pagas 111-145. Although a singla 
XSBH swltdh is shewn at ens esntral of flea, this switch 
would la actuality llkaly b« raplacad by an ISDH natwork 
that eoataina aultlpla ISOH switehaa latar-connactad by 
awroprlata and-te-and transport and toll switching 
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faellltiM. NoMthclMs, for slBpllfieatlon, tha drawing 
and tha ansuin? dlacusslen will discuss tba ZSDH natvork in 
tha oentaxt of containing switch 25 situatad at cantral 
offica 30. 

5 . 

Switch 35 also'providas a basic 2"B''+"0'' ZSOH 
oonnaetion, via aeeass lina 35, to host sita 80. Within tha 
host sita, ineoaing oouunieatien froa tha usar taxainal to 
host syataa 70 is earriad froa aeeass lina 35 saquantially 

10 through natwork taraination 40 and M SO through local araa 
natwork (ZAN) «0 onward to tha host systaa and in tha 
ravarsa diraetlen for outgoing traffic froa tha host systaa 
to tha Usar PC.' Host systaa 70 illustrati^aly contains 
indapandant host eoaputars 70^ and 70], aach of which is 

15 illttstrativaly a "DEC" VVMC" coaputar currently 

aanufacturad by tha Digital Bquipaant Corporation of 
Maynard, Nassaehusatts (vhleh also owu tba tradaaarka DEC 
and iiVAX) executing the "TOUX" operating systea (UHIX is a 
registered tradeaark of Aaeriean Telephone and Telegraph of 

20 New York, New York) . A user can conduct a host session with 
either host eoaputer, depending upon where a desired host 
application prograa resides. Inasauch as the following 
discussion applies equally to both host coaputers, then, to 
sii^lify this discussion, the desired host application will 

15 be assuaed to reside in host coaputer 70^ with which, unless 
otherwise specifically noted below, the user will conduct a 
host session. 

PC 50, hereinaieter referred to as the "Broker PC", 
10 functions as a coaaunications processor to provide an ISDN 
interface to the host systea 70 and also to instruct ISDN 
switch 35 to dyaaaieally change the ZSDH connection provided 
during a host session over both access paths 25 and 35 
between a B channel circuit switched connection and a D 
15 channel packet switched connection according to the 
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ccaoBinlcatlon daaanda of tha taak prM«ntly exaeuting on 

host co»5>ut«r 70i «• p«rt of « curr«nt ho«t •••■ion. Th« 
Btflkw: K is illu«trativ«ly an IBK aod*! "PC/AT- parsonal 

caaqiotM currwitly aanufacturBd l?y th« IBK Corporation 
5 (which al«o own* th« ragiatarad tradMark PC/AT) or th« 
liJc*. AS dircosBad in datail balev, tha boat coaputar 
«nitably?iiwtruct« tha Brokar PC to changa tha coBBanieation 
ebannal (storing an on-going best-a«saien f roa circuit 
■witehad to paekat avitchad as tha coaaunication naads of 
10 thi hoat eoaputar that occur during tha host •••sion changa. 
This chai^a occurs in a faahion that doaa not diarupt tha 
host sassion and is substantially, if not totally, 
transparant to 'tha usar. By dynaaieally sAlaeting tha 
spaeif ic ^ItH eonnaction availabla ovar ISDN accaas paths 25 
15 and 35 to aatoh tha bandvidtb raquiraaants of tha currant 

task baing axaeutad on tha best eoBputar, tha afficianey of. 
tha ZSON natvork advantagaeusly ineraasas as doaa tha 
tbility of tha local talaphona coapany to provida ZSOH 
aaryioaa suffieiant to Boat tha axpaetad daaand of all its 
20 ISDN ttsacs. 

Spacifieally, at tha host sita, natwork 
taeainatiibn 40 eeuplas basic ZSOH 2"B«4>"D" accaas lina 35 to 
tha Brokar PC via lina 45. Tha Brokar PC is itsalf couplad 

25 to host lyataa 70 through vall-knom IAN intarfaca 55 which, 
in torn, is oonnaetad to local araa nattrork 60, vhich is 
illustratfvaly an Bthamat LAM that usas TCP/IP protocol 
(transaission control protecol/intamat protocol) . For 
datailad inf oraation ragarding tha TCP/IP protocol, aaa jm 

30 PTBtlWQl HnndbQQk. yolmHa Two — Pami. Tnt^mAt; P^^^-^^m^j , 
CoHuinicatio^ Aganey, Daoaabar 1985, pagas 2-99 to 
2-li9 for tha IP protocol and pagas 2-179 to 2-269 for tha 
TCP^protocol. Tha LAN intarfaca ia illustrativaly an 
in-ilot Bodal EXOS 205T Intalligant Btharnat Controllar 

35 currantly aanufacturad by SXCEIAN Ineorporatad of San Josa. 
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California and which utilix««, as coamunlcation softwara 
•xaeating within tha Brokar PC, -ma LAM Horkplaca for PC 
DOS seckat Library- prograa that is eurrantly availabla frea 
EXCSLMI .-Xneorporatad. LAH intarfaca 59 and host eoaputars 
70i and 70j aaeb pesaass diffarant natwerk addraaaaa en LMf 
60. fha LW oarrias Bthomat JM paekata. Xbaaa paekata 
contain aithar packat traffic aaaoeiatad with tha "D* 
channal that fonu part of baaio ISDN aeeaaa lina 35 or 
circuit awitcbad traffic aaaoeiatad with a eorraspending ona 
of tha -B- channala that alao foru part of thia basic ISDH 
acoaaa lina. Tha Broker PC eontaina ia-slot texainal 
adapter S3 whieh is aubatantially identical to terminal 
adapter 14. Adapter S3 couples the Broker 'pC to a phyaical 
two wire ISBH 3-B«-t-«D" connection appearing on line 45, 
15 supports software that executes in this PC for 

sinultaneoualy uaing "D" channal packat switching and -B- 
channal circuit ewitehlng connections and also incorporates 
the PAD function defined by the CCITT X.3 and X.29 
Recoaaendations within the Broker PC. 


10 


20 


The discussion will now addreas the software that 
ia uaed within inventive systea 5. This software consists 
of three sections: that which executea within Dear PC 10, 
that which executea within Broker PC 50 and laatly that 

25 Which executes within the host coaputer. The eoftwara in 
executing in the Uaar and Broker PCs is event and generally 
interrupt driven and triggered priaarily through raqueeta 
originating with the host coaputer to change the ISDH 
coaaunieation path. With this in Bind, the eoftwara 

30 executing in the Oaer PC and the Broker PC will be preeeatad 
in terms of state diagrama rather than f leweharta inaamueh 
•a these diagraiu depict the event drivan operation of this 
aoftware more clearly and more ej^lloiUy than do 
flowcharta. The aoftware executing in the boat coaputer is 

35 not depleted due to its simplicity' but will be explained in 
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moaaMry tetail balov. Givm tha various states and the 
•vants that triggar a transition batvaan thaaa stataa, as 
shown andr discossad in datail balov, anyona skillad in tha 
art can jraadily coaposa appropriate eoaputar prograas that 
5 iapXasant this iioftvara« 

Systaa 5 can accosBOdata a aultituda of usara to 
dyftamieally change the ISDH channel (between circuit and 
pa&et switched) used by each user in accordance with 

10 crasunlpatldh reguireaents of each corresponding host 
ieisiorf tiwwreby dynaaically matching the available 
coromiG^tlon bandwidth to the host task presently being 
"■^^cuted for that user. To accomodate more than one user, 
i:he User PC and the Broker PC each allocates a set of 

15 separate stlites to each different ISDN access path that 

exists f6r iiadi user oouunicatlng therethrough and for each 
different host session in the event any user has established 
B03^ than one hoat session involving one or acre host 
coiaputers; Typically, a User PC will support only one user 

20 at a t^; lAilli a Broker PC wUl support up to 
illustratively eight siaultaneous host sessions 
coaaunicaf^ilig through eight different ISDN access paths to 
eight cenhresponding User PCs. The states allocated by the 
User PC «$d involving an ISDN access path are shown in PIGa. 

25 2 A and ilfB^ %^le those states allocated by the Broker PC for 
the same ISW access path are shown in FZGs. 2k and 3B. 
Ihasauch i« systea 5 operates in an Identical fashion for^ 
each different ISDN access path established between either a 
diiff ermt liser ab4/or a different host session and a host 

30 coapttter/then/ to slaplify the drawings and the following 
dlsOttssioni each 4*er will be assuaed to have established 
only one host session and the drawings and ensuing 
disdussioCwill etater on the aanageaent of one ISDN access 
path fxis^g between the User PC and the host ceaputer. 
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As such, a stat« dla9r«i of thm seftvar« that is 
Inplramtad vlthin User PC 10 and uaad in conjunction vith 
dyna&lcally managing a alngla ISDN aecasa path appaaring In 
■yataa S.ls collactivaly daplctad in FIGa. 2 A and 2B; tha 
5 propar al Ign&ant of tha drawing ahaats for thaaa f Iguraa la 
shown in FIG. 2. 

Spaclfieally, if an ISDN call haa not baan aada 
froa tha Uaar PC to tha host coaputari than tha Uaar PC 

10 jraaidas in tarainal idla atata 210. In this atata, tha Uaar 
PC raaaina in an idla condition with a wall known tarainal 
aaulation program axacuting and waiting for input from a 
uaar« Onea a uaar bagins antaring information into tha 
tarminal in an attampt to initiata an ISDN call to a raaota 

15 hoat, than tha Uaar PC attampta to transition to a naw atata 
dapandlng upon whathar tha call waa auccaaafully plaead. In 
particular, inaamuch aa tha call la to ba firat aatabliahad 
ovar a D channal packat awitehad connaction, tha Uaar PC 
through tha tarminal amulation program aands an 3C.25 Call 

20 Raquast packat which spaoif iaa tha Brokar PC aa ita 

dastination through tha ISDH switch. In tha avant tha ISDN 
switch cannot routa tha XSDH D channal call from tha Uaar PC 
onward to tha Brokar PC, auch aa for axampla if a failura 
occurs in tha switch, than tha switch sanda an X.25 Claar 

25 packat back to tha Uaar PC. In rasponsa.to tha racaipt of 
thia packat, tha Uaar PC aborts ths call and than ita stata 
transitions back to tarminal idla atata 210, aa indicatad by 
Una 213. Altamativaly, in tha avant tha switch 
auccaaafully aatabliahaa a D channal connaction from tha 

30 Uaar PC to tha Brokar PC, i.a. by allocating a sultabla 

virtual X.25 connaction tharabatwaan, than tha ZSDH switch 
will tranamit an X.25 Call Connact packat back to tha Uaar 
PC in liau of an X.25 Claar packat. In raaponaa to tha 
racaipt of tha X.25 Call Connact packat, tha atata of tha 

35 Uaar PC transitions into tha D Channal Staady Stata atata 
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220. NhU* In this mt^f, th« Us«r PC is abl« to r«e«lv« 
input data txem th« tts«r kaybeard that feras part of tha 
Daar PC, -proeasa thla data aeoording to tha X. 3 and X. 29 PAD 
Raeeaaanitatlena and than trananit thia data aa X.25 paoJcats 
throu^ tha XSOH avltch ovar tha navly aatablishad 0 ehannal 
connactlon to tha Bxokar. PC. in tha ovant any X.25 packats 
ara raealvad at tha Oaar PC frea tha ISDN avitch vhlla tha 
naar PC vuains in atata 220, than tha Daar PC will display 
aiQT X.25 data praaant in thaaa paokata onto tha usar acraan 
that tarmm part of tha Daar PC and appropriataly procaas any 
PAD coaaanda that ara praaant in thaaa paekata according to 
tha X.3 and X.29 PAD Raeoaaandationa. 

How, whila tha Daar PC raaidaa in atata 220, tha 
Daar PC can raeaiva a aaaaaga, apacifically a "Call Satup" 
aaaaaga in tha CCITT Q.931 protocol (harainaftar rafarrad to 
aa tha .Q.931 protocol) , ovar tha D ehannal f roa tha ISDN 
awite^. All Q.931 aaaaagaa ara earriad aa auitabla paekata 
ovar tha p ehannal eonnaetien. Por datailad infoxaation 
20 ragarding tha Q.931 protocol, aaa "Digital Aecaaa Signalling 
systaa", cciro »«eB«m««rta»4«». ft.^'jT, vilZth Planazy 
Aaaaably, Malaga-Torraaelinea, B-19 Oetobar 1984, pagaa 
57-193. tha Q.931 protoeol apaeifiaa tha procaduraa for 
aatabliahing, aaintaining and elaaring of natwork 
26 eonnactiona at an zsmr uaar-natwork intarfaea. In any 

'avant, raeaipt of tha Q.931 Satup aaaaaga, if it eriginatas 
with tha Ekokar PC, indicataa that tha Brokar PC and 
tharathrongh tha ISDN awitch hava baan inatructad by the 
hoat coaputar to chaaga tha ZSDH connaetion batwaan tha Uaer 
30 PC and tha teokar PC froa D ehannal paekat awitehad to B 
ehannal eireait awitehad and that tha Daar PC ahould 
appropriataly awiteh ita ISDN eonnaction to tha awiteh. 
Spaeifieally, onca tha Q.931 Call Satup aaaaaga haa baan 
racaivad by tha Daar PC, tha Daar PC will varify -whathar 
35 thia aaaaaga originatad with tha Brokar PC, i.a. Brokar PC 


5. 


10 
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50 Shown In PIG, 1, by •xulning ths contents of a Calling 
Party Idantlfication flsld that fons part of this asssags. 
If this Bsssaga did not origlnata vitb ths Broksr PC, thM, 
as shorn by lins 223 in PICs. 2A and 2B, an arror condition 
5 has oceurrsd inasBuch as ttis Ussr PC has racaivsd a Q.931 
Bsssaga f ros a Broksr PC thst is not prasantly associatad 
with ths Dsar PC. As such, ths Ussr PC will transait a 
Q.-931 Call Disconnact sassags ovar ths D channsl to ths ISDN 
switch to instruct ths switch to tsar down ths B Channsl 

10 circuit switchsd connsotion that it has just srronsously 

sstablishad to ths Ussr PC. Ones this Diseonnsct asssags is 
transaittsd, ths stats of ths Ussr PC transitions back into 
D Channsl Staady Stats as indicatsd by lini 223. If, 
howsvar, tha originator of ths Q.931 Call Sstup asssags was 

15 ths propsr Broksr PC, i.s. Broksr PC 50 shown in PIG. 1, 
thsn, as shown in PIGs. 2A and 2B, tha Ussr PC will 
transition along lins 227 to B Channal Sstablishasnt stats 
230 to suitably changa its ISDN connsetion to ths switch. 

20 B Channsl Sstablishasnt stats 230 is a transitory 

stats. Tha Ussr PC will sacist within this stats for a vary 
short psried of tias. Whils in this stats, ths Ussr PC will 
not transait any data aassagss to ths ISDN switch. Bowsvarf 
ths Ussr PC will accspt any ksyboard input f roa ths ussr and 

25 locally buffsr this data for subssgusnt transaisslon. If 
any X.25 packsts ars raesivsd froa ths ISDN switch ovsr ths 
0 channal connsetion thsrsto, thsn ths Ussr PC will locally 
display ths data eontainsd within thsss packsts and will 
appropriataly procsss any PAD coaaands eontainsd within 

30 thsss paekats according to ths X.2 and X.29 PAD 

Rscoaaandations. Also, in ths svsnt any B channal data is 
racaivsd, ths Ussr PC will appropriataly buffsr this data 
for subssqusnt display. Now, bassd upon whsthsr a 
sucosssful B channal oonnaction can ba astablishsd bstwasn 

35 ths Ussr PC and ths ISDN switch, ths Ussr PC will transition 
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to OM of thTM fttatos: D Cbannal StMdy St«t« 320, Torainal 
Idio stato 210 or B Channol Stoady Stato 240 « 

In particular, in tha avant that, vblla tha Uaar 
PC raaldaa in atata 230, tha avitch naxt aanda a Q.931 Call 
DlacoxuiMt Baaaa9a to tha Uaar PC ovar tha D channal 
Inatrocting tha Uaar PC to taar dovn tha B channal 
connactijpn to tha avitch, than tha atata of tha Uaar PC 
tranaiticma along llna 234 back to D Channal Staady Stata 
220. iim Uaar PC will alao ratum to atata 220 In tha avant 
it a^^ a 0.931 Connaet saaaaga ovar tha D channal followad 
by a fallura of tha V.120 protocol that la uaad for B 
channal posBonication to proparly initlaliia. Spaclfically, 
a Q.931 ^nnact Maag^ vlll ba aant by tha raclplant of a 
Q.^31 Call Satap Baaaaga, hara tha Uaar PC, in raaponaa to 
thla Call fl^atiq) aaaaaga if tha raclplant auecaaafully 
aatabllahaa a B channal connactlon to tha aandar of tha Call 
Satup aaaaaga, hara tha ISDN avitch* !Charafora, If tha Uaar 
PC auecaaafully aatabllahaa a B Channal connactlon to tha 
ISZm avlt^ in raaponaa to tha Q.931 Call Satup aaaaaga It 
racalyad f roB tha avitch, than tha Uaar PC vlll tranamlt a 
Q.S3i Comiaet back to tha avitch. Onca thla oecura, tha 
Uaar PC vlll than invoka tha V.120 protocol to handia 
auliaaquaj^ B channal coaaunlcatlon. If thla protocol falla 
to propa^y initlalisa batvaan both tha Uaar PC and tha 
Brokar Pd, than taralnal adaptar 14, aa ahovn in PIG. 1, 
vlll appropriataly algnal tha Uaar PC. IH raaponaa, tha 
uaar pc, m shovn in FIGa. 2A and 2B, vlll aand a Q.931 
Olaoonnaot Mnaga ^ck to tha ISOH avitch to Inatruct tha 
avit^ to taar dovn thla B channal connactlon. Tharaaftar, 
tha atata of tha Uaar PC vlll alao tranaltlon along llna 234 
ba^ to D Chahnal Staady stata atata 220. Aa auch, no B 
channal vlll ba aatabliahad through tha ISDN avitch batvaan 
tha Uaar jk and tha Brokar PC. 
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Thm Vmrnr PC, vhils •xistlng in B Channal 
Efttabllsharat state 230, could also racalva an X.25 Claar 
paOcat from tha host caaputar, tbaraby indicating that tha 0 
channal packat connaction shoxad ba torn down. This could 
5 occur whan tha host computar taninatas tha currant host 

aassion with tha usar. A 0 channal connaction, which aaraly 
involvas a virtual X.25 connaction that conaunas Kiniaal 
•witch and natwork rasoureas, ia always Baintainad during a 
host aassion, with a B channal connaction, which consuaas a 

10 ralativaly largar shara of natwork raaourcaa, baing 

astabliahad or torn down as couunication raquiramanta of 
tha host coaputar ehanga during tha aassion. As such, as 
long as a host* saasion is in prograss a 0 kiannal connaction 
will axist; howavar, onca a hoat saasion is taninatad, than 

15 tha D channal connaction will ba tarainatad as wall. 

Tharafora, if tha Uaar PC racaivas an X.25 Claar packat 
whila it rasidaa in B Channal Establishaant stata 230, than 
tha Uaar PC will rallnguiah tha D channal connaction and 
transait a Q.931 Disconnact aaasaga to tha XSDN switch ovar 

20 tha D channal instructing tha switch to tear down tha B 

channal connaction, if it prasantly axiats, to tha Daar PC. 
Tha Uaar PC will than ralinquiah tha B channal connaction, 
should it axist, and transition back to Tarainal Zdla atata 
210, as Indicatad by lina 232. 

25 

Now, altamatlvaly, in tha avant that tha B 
channal connaction haa baan succasafully astabliahad batwaan 
tha Uaar PC and tha Brokar PC as indicatad by tha 
transaission of a Q.931 Connaet aaaaaga by tha Usar PC 

30 follewad by succaasful initiation of tha V.120 protocol at 
tha Uaar PC, than tha Brokar PC will transait a "saaling" 
aaaaaga ovar tha X.25 D channal connaction to tha Uaar PC. 
Such a aaasaga ia usad to "aaal" off tha x.25 connaction 
f roa carrying f urthar coaaunication whila tha B channal is 

35 An usa. Tha naad for auch a aasaaga arisaa in that onca tha 
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. B dianml circuit avitelMcl coniMction i« Mtabliahad batwawi 
tli« ■©••r PC and tba Brolcw PC, tvo parallal ZSDN eonnactions 
•&lilt b^tvaan thaaa PCai a B ehannal circuit avitehad 
oorinact4on and a D ehannal paekat avitehad eonnaetion. Aa 
5 diaeoaaad abeva, tha B ehannal eonnaetion baa a aueb ahortar 
tiranapei^t: lag aaaoeiatad. vith It than doaa tba 0 ehannal 
eonnactitti. Bewavar, abortly prior to the ineaption of tba 
B diannal eonnaetion, an X.25 'data paekat could ba 
transBlttad evar tba D ehannal eonnaetion to tba Daar PC and 
10 dua to tranaport laga aaaeolatad vitb tba ZSDN paekat 

natwork nbt arriva at tba Uaar PC until after tba B ehannal 
eonnaetien baa baan aatabliabad. In aueb a aituation, tha 
ttaar PC iiigbt arronaoualy intaxprat or ignbra tbia paekat of 
data. To aaaura that tba Uaar PC baa racaivad tba laat X.25 
15 data paekat evar tba D ehannal, tba firokar PC tranaaita a 
p<»-dafinad data aaaaaga, i.e. a so-oallad "aaaling" 
aasi^a, aa an X.25 paekat evar tba 0 ehannal. Sbia aaaling 
aaaBaga,!tAan racaivad at tba Daar PC, spaeifiaa that, now 
uhilo tim B ehann a l eonnaetion axiata, tba Uaar PC vill 
20 ta^iorarily raeaiva no Bore data ovar tba D ehannal. As 

aocb, tbia aaaaaga alae inatrueta tba Oaar PC to raeaiva all 
data ovar tha B ehannal and to aubaaquantly ignora X.25 data 
that ia taeaivad evar tha D channel. Konathalaaa, tba Uaar 
PC ia atill abla to raeaiva and proeaaa X.25 ceaaand 
15 paekata',' >tieh aa an X.25 Clear paekat, and Q.931 aaaaagaa 
that appear ovar tba D ehannal. Hanea, whan tba Uaar PC 
Jf^tvaa « aaUing aaaaaga txam tba Broker PC, tba Uaar PC 
dataxxiiiw that there ia no further X.2S paekat data to 
diiqplay % the uaar. Aa aueb, tba Daar PC vill than route 
to ai^ and aXl buffered B ehannal data to tha uaar acraan for 
display. Once tbia baa occurred, tba Daar PC vill 
tskmitien into B Channel Steady State atata 240 aa 
indiCfatad by line 235. 
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Hhll« in B ChaxiMl StMdy Stata stat« 240, th* 
Us«r PC accapta mny data vblch tha uaar-antara via tha uaar 
kayboard, procaaaaa thia data according to tha X.3 and X.29 
PAD raooamandationa and than tranaaita tha raaulting circuit 
5 avitchad data ovar tha B channal eonnaetion through tha 

awltch to tha Brokar PC. • Corraapondingly, in tha avant that 
tha Uaar PC racaivaa any X*3 and X.29 PAD coaaanda and data 
and ovar tha B channal circuit avitchad eonnaetion, tha Uaar 
PC appropriataly procaaaaa tha PAD coaaanda and aanda tha 

10 raaulting data to tha uaar acraan for local diaplay. For 
purpoaaa of aiaplifying tha actual iBplaaantation of 
invantiva ayataa 5, va hava choaan not to allow tha Uaar PC 
to diaabla tha PAD functiona aaraly coincitlant with tha 
aatabiiahaant of a circuit avitchad eonnaetion batvaan tha 

15 Uaar and Brokar PCa. Spacifically, to aiaplify tha 
aoftvara, tha varioua routinaa that provida tha PAD 
function, from a aoftvara architactural atandpoint, in tha 
Uaar PC axacuta at a highar laval than do tha X.25 routinaa 
which control tha tarainal adaptar in tha Uaar PC. Though 

20 tha PAD functiona provida ralativaly littla banafit with a 
circuit awitchad eonnaetion owing to tha ainiaal tranaport 
lag inherent in aueh a eonnaetion, thara appaara to ba no 
diaadvantaga to letting thaaa functiona operate in tha Uaar 
PC with theae eonneetiena, unlaaa the heat apacifically 

25 diaablaa theae functiona. In particular, aa noted and 
diacuaaed below in detail, the heat ceaputer changea tha 
ISDH aoeeaa path batvaan D and B channel eonneetiona 
whenever the heat coqputer daterainea that local buffering 
at the Uaar PC ia not eoapatible with the eoaaunieation 

30 requireaenta of the heat application currently executing 

vithin the boat aeaaion and alao tuma off thia buffering in 
the Uaar PC which otherviae would be provided by the PAD 
functiona. In auch a aituation, the boat coaputar 
appropriately inatructa the Uaar PC to appropriataly diaabla 
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turn PAD tunctlonallty uh«n«v«r ■uch • hoat applloatlon, such 
as a atcz#«h is SMCttting. 


.".'Onc« thi Stat* of th« Usar PC -transitions into B 
5 ehannai Itaady Stato Btat» 240, tha Dsar PC raoains in this 
stata UBtn It racaivaa aitbar a Q.931 Diseonnaet aassaga or 
an X.25 laaar paekat. Spacifically, if tha Daar PC raeaivas 
a Q.931 biieonnaet aassaga, this indieatas that tha uaar PC 
is to tair down tha B ehannal eireuit svltehod eonnaetien 

10 anil •vit&'tib D ehibnal paekat eeaiunicatiea. As such, tha 
uaar PC i^i than ralinqaisK tha B ehannal eonnaetion, 
ahibuld it ttdst, and transition bade to O Channal Staady 
stata stata^ 220, aa indicatad by lina 243 ^ to subaaguantly 
coBBimi^ta^' wiir tha axiating D ehannal oonnaction. 

15 Altamaiivaly, if tha Uaar PC racaivaa an X.'25 Claar padcat 
ovar tha b ehannal eonnaetion, than, aa diaeuaaad abova, tha 
Uaar PC vijLl ralinquiah tha D ehannal eonnaetion and 
transait a Q*S31 Diaeonnaet maaaaga to liha ZSOM aviteh ovar 
tha D ehimnal' Inatrueting tha aviteh to tear down tha B 

20 ehannal eonnaetion to tha Uaar PC. Tha Uaar PC vill than 
raiijupiiab tha B ehannal eonnaetion and transition baek to 
TandI^ stata 210, as indieatad by lina 247 to avait 
tha initiation of tha naxt hoat aaasion. 


25 '£ stata diagraa of tha aoftvara iaplaaantad within 

Bnkw PC so that foras part of aystaa g ahown in FIG, l and 
uiad in ^junction vith dynaaieally Banaging tha ISDN 
aeeaas path batvaan tha Uaar PC and tha Brokar PC is 
eoiluti^y dapietad in PZGa. 3A and 3B; tha propar 

30 .alii^aant of tha drawing ahaata for thasa figuras is shown 
in >Z6» i-t 

- ^ In^ if a hoat saaaion haa not baan 

astabilsbadL batwaan tha Uaar PC and tha hoat eoaputar sarvad 
35 ily tha Brokar PC, hara Brokar PC 50 shewn in PIG. 1, than 
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thtt Broter PC rualns in Port Zdl* stata 3io shown in 
FIGS, 3A and 3B. In this stata, tha brokar aaraly waits for 
an intarrupt to ba ganaratad by aithar IAN intarfaoa 55, 
shown in FIG. 1, signifying that tha host computar has sant 
5 a TCP/IP pac)cat ovar tha lAK to tha Brokar PC or by tarainal 
adaptar 53 signifying that tha Usar PC is attaapting to 
connact through tha ISDH switch to tha Brokar PC. In 
particular, upon raoaipt of an ^.35 Call Satup packat, tha 
Brokar PC will dataaina Aathar it has an ISDH port 

10 availabla to sarva tha calling party, hara tha Usar PC, and 
that tha calling party has both a valid CCITT E.164 addrass 
for circuit switchad traffic and a valid corrasponding CCITT 
X.121 addrass for packat switchad traffic* If such an ISDK 
port is not availabla or if aithar CCITT addrass is invalid, 

15 than tha Brokar PC ratums an X.35 Claar packat to tha ISDN 
switch and its stata tranaitions, as shown in FIGs. 3 A and 
3B, back to Port Idla stata 310, as indieatad by lina 313. 
Altamativaly, if a port is availabla and tha Uaar PC has 
valid addrassas, tharaby indicating that tha Usar PC has 

20 sttccaasfully dialad into tha Brokar PC through tha ISDN 
switch, tha Brokar PC than trahsaits an X.25 Call Aecapt 
packat back to tha ISDH switch to acknowladga that it has 
astablishad an X.25 packat eonnaction to tha switch. 
Tbaraaftar, as shown by lina 317, tha stata of tha Brokar PC 

25 transitions to Usar Sassion Establishsant stata 320. This 
stata is sixply a transitory stata during which no 
oparations occur. Tha Brokar PC will axit fros this stata 
and transition aithar back to Port Idla stata 310 or onward 
to D Channal Staady Stata stata 330 dapanding upon whathar 

30 tha Brokar PC can sueeassfully astablish a eonnaction ovar 
tha LAN to tha host eoaputar. In partiqular, if tha Brokar 
PC is not abla to connact to tha host cosputar, bacausa, for 
axaapla, tha host cosputar and/or tha IAN is not oparating, 
than tha Brokar PC transmits an X.25 data packat icontaining 

35 tha aassaga "^Host Unavailabla" back through tha switch to 
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thm Us«r PC for local display to tho UMr situatad tharaat* 
Onca tbis packat la tranaaittad, tha Brokar PC than 
tranattlta an X.2S Claar packat to tha ISDN avlteh to 
iAatruct it to taar down tha 0 channal eonnaotlon. 
lhafaaftar, tha Brokar PC ratuma to Port Zdla atata 310, aa 
iii&lcatad by Una 323. Altamativaly, if a connactlon vaa 
auceaaafully aatabliahad ovar tha IAN batvaan tha Brokar PC 
and tha hoat coaputar, aa paart of which tha brokar haa 
aatabliahad a corraapondanca batwaan an availabla port 
addraaa cm IAN 60 and tha hoat eoaputar, than, aa indicatad 
by lina 327, tha atata of tha Brokar PC tranaitiona into D 

Channal Staady Stata atata 330. 

.* 

In D Channal Staady Stata atata 330, tha Brokar PC 

15 accapta X.29 paokata froa tha Uaar PC through tha avitch, 
oonvarta thaaa paokata into Bthamat IAN packata and 
tharaaftar tranaaita thaaa IAN packata ovar tha aatabliahad 
IAN eonnaction to tha hoat coaputar for procaaaing. 
Li£aviaa, tha Brokar PC alao aceapta X.25 paokata ovar tha 

20 lAl^ oonh«ction froa tha hoat, eonvarta thaaa packata into 
X.25 packata and tharaaftar tranaaita thaaa X.25 packata 
through tha avitch to tha Uaar PC. Tha Brokar PC doaa not 
atilisa tha PAD funotiona to proeaaa tha data it racaivaa 
froa tha boat coaputar but rathar paaaaa tha data it 

25 r#eaivaa, aftar auitabla protocol oonvaraion, batvaan tha 
host coaputar and tha Uaar PC ovar tha ISDN accaaa path. 
Xha Brokar PC raliaa on tha hoat to provida tha nacaasary 
PAD functiona. Tha Brokar PC vill laava atata 330 undar 
varioua oonditionas an X.25 Claar aaaaaga ia racaivad froa 

30 tha avitch to diaeonnaot tha D channal eonnaction, tha IAN 
t cmnactira to tha hoat ia to ba diaconnactad, or a B channal 
eonnaction ia to ba aatabliahad. Spacifically, if an X.25 
Claar aaaaaga ia racaivad froa tha ISDN avitch, than tha 
Brokar PC tarainataa tha aaaaion. In thia caaa, -tha Brokar 

35 PC ihatruota IAN intarfaca 60 (aaa' FIG. 1) to diaconnact tha 
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TCP/IP ZAN eonnactlon to thm host eonput«r and, one« this 
has oceurrad, ths stats of ths Broksr PC transitions back 
into Port Idls stats 310, as indieatad by lins 336 shown in 
FIGS. 3A and 3B* Altsmativsly, in ths svsnt ths host 
5 computsr disconnscts ths IAN connsction by sanding an 

appropriats TCP/ZP Bsssags to ths broksr, tbsn ths stats of 
ths Broksr PC transitions to Ssssion Initiatsd Disconnect 
stats 360, as indieatad by lins 334. stats 360 is asrsly a 
transitory stata which, whsn sntsrsd by ths Brolcsr PC, is 

10 iamsdiatsly followsd by transaission of an X.25 Clsar packst 
by ths Broksr PC to ths ISDN switch in ordsr to disconnsct 
ths D Channal connsction to ths switch and, in turn via ths 
switch as discusssd abovs, thsrsthrough tooths Ussr PC« 
Ones this packst is transaittsd, ths stats of ths Broksr PC 

15 transitions back to Port Zdls stats 310, as indieatad by 
lins 365. Now, altsmativaly, if tha Brokar PC racsivss a 
"Transition to B Channal" control massaga ovsr ths ZAN 
connsction froa ths host coaputsr, thsn ths Broksr PC is 
bsing instructsd by ths host coaputsr to ohangs ths ISDN 

20 connsction froa a D to a B channal eonnaction. Xs such, ths 
Broksr PC first vsrif iss that an idls B channsl is available 
at tsrainal adapter 53, as shown in PIG. 1, for subsequent 
uss. Thsrsaftsr, if such an idls channel is available, 
then, as shown in FZGs. 3A and 3B, the Broker PC reserves 

25 that channel and s\xbssqusntly transaits a Q.931 Setup 

aessege to the ISDN switch. Ones this sstup asssags has 
been transaittsd, the state of the Broker PC then 
transitions along lins 332 froa D Channel Steady State state 
330 to B Channel Bstablishasnt stats 340. 

30 

The B Channel Bstablishasnt state is also a 
transient state; however, the Broker PC remains in this 
state for whatever interval of tiae is nsceasary to either 
succsssfully sst up a B channel connection with the switch 
35 or dstsraine that such a B channal" connection can not be 


•atablisted. Hbil* th« Brolur PC raaains in stat* 340, this 
PC contiima. to bi-dir«ctionally pass x.25 paokats batvaen 
thrUMxfJ^, through tha ISDN awitoh, and, via tba LAN 
connactic*,' tha' boat eomputar, aa eeeura In 0 Channal Staady 
Statir itata 330. Nov, if Brokar PC dataninaa that an Idla 
B Aan«»l ia not availabla or, if aueh a B channal ia 
•vaiiabla^it a 8 channal eenhaetion eah not ba oatabliahad 
threiifh t& Switch dvar thla channal, baeauaa for axaopla 
tha 'y.iao )irbtoool will not proparly initialiaa, than tha 
tir^«r PCferanaaita a "Non-aeknovladgaaant" (KMC) aaaaaga 
bads ^ boat coaputar to Indieata that a B ehannal 
eenhaetion can not ba aatabliahad at thia tiw. Tha atata 
of tha'iireacar PC than tranaitiona along liiia 343 back into D 
Channel St^y stata atata 330. Altamativaly, if tha 
Brokar K ri«a£vaa a Q.931 Connaet aaaaaga frea tha awitch 
and aii inAcation (auch aa tha V.iao protocol haa proparly 
initialisad) fioa tarainal adaptar 53, ahovn in PIG. i, 
indieatlhg that tha B channal eonnaetion haa jiiat baan 
■uct^fiiay aatabliahad with tha awitch, than, aa ahown in 
PIGat :»A and 3B, tha Brokar PC tranaaita an 
"Ad^owlad^aBant" (AOC) aaaaaga back to tha boat to confim 
tha fcjtiata&ca of praaanUy oparational B channal eonnaetion 
thr«tgh tha awitch. Onea thla oecura, tha Brokar PC 
tranaaita 4 Jaaaling" Baaaaga, aa diaouaaad abova, within an 
X.25 .packa^ ovar tha D ehannal through tha awitch and to tha 
noar PC. Onea thla maaaga ia tranaaittad, than tha atata 
of tha Brokar PC trai&itiona along lina 347 into B Channal 
Staady 8ta€^ itata 350. 

Riilo in B Channal staady Stata atata 350, tha 
Br^car PC aeeapta data in V.120 fom ovar tha B channol 
ftirctitit mrfiu^d eonnaetion froa tha awitch and originating 
with thtf oiar PC and eonvarta thia data into TCP/IP packata 
that it than tranaaita ovar tha IAN eonnaetion to- tha boat 
eoaputar. Likawiaa, tha Brokar Pc' aceapta TCP/IP paekata 
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appearing on tha IAN connactlon and originating vith tha 
host co&putari convarta this data into V.I20 fom and th«n 
transmits this V.120 data through tha B channal connactlon 
through :tha switch for subsaguant transaiaaion to tha Uaar 
5 PC. Xs notad abova, tha Brokar PC aaraly passas data aftar 
appropriate protocol convarsion batvaan tha Uaar PC and tha 
host cemputar vithout altering tha content of the data in 
any vay. Tha Brokar PC reaains in atata 350 until tha host 
coaputar diaconnecta tha XAN connection, the svitch ) 

10 disconnects the B channal connection or the host coaputer 
instructs the Broker PC to change froa the current ISDN 
access path froa a B to a D channel connection. In 
particular, if the Broker PC vhlle reaidiiig in atata 350 
receivea a IAN Diaconnact aessage froa tha host coaputar 

15 indicating that the hoat has terminated the host session and 
that the IAN connection betveen the Broker PC and tha host 
coaputer should be torn down, then the Broker PC tranaaita a 
Q.931 Diaconnact aeasaga to the ZSDN svitch to tear down the 
current B channal connection through the awiteh and between 

20 the Broker PC and tha Uaar PCs. Once this occurs, the state 
of the Broker PC tranaitions along line 352 into Session 
Xnitiated Diaconnact atsta 360, as discussed above, in order 
to diaconnact the current D channal connection through tha 
awitch and between the Broker and User PCs. Now, rather 

25 than diaconnecting tha ZSDN acceas path in reaponsa to tha 
taraination of a host seasion, the Broker PC could 
alternatively, though not shown, provide a aessage to tha 
Uaar PC requeating that the uaar enter a naaa of a different 
host, e»g. host coaputer 7O2 shown in FIG. 1, into the User 

30 PC so aa to eatabliah a IAN connection thereto and a host 
seaalon therewith. In the event that the uaar decides not 
to establiah a aeaaion with a different host computer and 
entera an appropriate inatruction into the Uaar PC, than tha 
Broker PC, upon receipt of this instruction, could then 
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appr^rlatsly diseonnftct thm ISDN acottss path to tha Oaar 
PC. 

» 

.; Nov, if tha Brokar PC, vhila raaldlng in stata 
5 350, raea'lvaa a Q.93X Oisoonnact aaasaga trom tha switch, 
tharaby indicativa of aithar tha switch or tha usar 
disoonnaoting tha B channal oonnaction and, by so doing, 
taxsinating tha host sassion, than tha Bro)car PC diaconnacta 
tha usar f ros tha host and fraas all rauining ISDN 

10 rasoiiroas that ara baing consuaad by tha uaar* 

Spaoifica^ly, tha Brokar PC sands both an X.25 Claar aassaga 
to tha switch to tsar down tha D channal packat connaction 
and an TCP/IP disconnact massaga to tha host to taar down 
tha IAN connaction tharato, Onca this occurs, tha stata of 

15 tha Brokar PC transitions along lina 354 back inte Port Idla 
stata 310. Lastly, and altamativaly, if tha Brokar PC, 
vhila in B Channal Staady stata 350, racaivas a "Transition 
to 0 Channal" control Baasaga from tha host computar, than 
tha Brokar PC is to taar down tha B chavnal ISDN accass path 

20 to tha switch and tharathrough to tha Usar PC and to usa tha 
D cduuuwl connaction for aubsaquant coaaunication. In this 
easa, ones this control aassaga is racaivad ovar tha ZAN 
connaction froa tha host eoaputar, tha Brokar PC transmits a 
Q.931 Disconnact aassaga to tha switch, ones tha Brokar PC 

25 racaivas an apprppriata Q.931 aassaga, spacifically a Q.931 
R«laasa aassaga as shown in PIG. 5, froa tha switch 
indicating that tha B channal connaction is no longar 
functional and is baing ralaasad, than tha Brokar PC sands 
an "Acknowladgaaant" (ACK) aassaga to tha host which 

30 acknowladgas that tha B channal connaction no longar axists. 
^CiiMaraaftar, tha Brokar PC ra-associatas tha IAN port with 
^tha currazst D channal logical connaction. Onca this occurs , 
tha stata of tha Brokar PC transitions along lina 356 back 
into D Channal Staady Stata stata 330. 

35 
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Nov, having dlscuasad thm procaduras, in tmrmm of 
states and stats transitions, follovsd by tbs Ussr and 
Broksr PCs, ths discussion vill tarn to ths procsdurss 
axscuts4 by ths host cosputsr. Ths host eoaputsr, with ths 
5 . sxcsption of bsing cognisant of vhsthsr a particular ussr is 
comunicatlng to it ovsr a B or D channsl connsetion, 
opsratss In ssssntlally ths ssbs fashion rsgardlsss of which 
ISDN connsction is bsing saploysd to comaunicats during a 
host ssssion vith that ussr* As such, thsrs ars ssssntlally 
10 no dif fsrsnt statss that sxist within ths host eoaputsr and 
spseif leally eorrsspond to sithsr B or D channsl connsctions 
and particularly changss occurring thsrsbstwssn, as wars 
dsfinsd and discusssd abovs in conjunction^ with ths Ussr and 
Broksr PCs. 

15 

In particular, ths host cosputsr first allocatss 
and subssqusntly rscoghisss various prs-dsf insd ZAN 
addrassss, whan IAN connsctions ars first sstablishsd, as 
thoss that rsguirs a connsction through a BroXsr PC to rsach 

20 a ussr. At ths incsption of such a connsction, ths host 
coBputsr ssnds standard "UNIX* "login" and "password"' 
ssqusncss, l«s« rsqussting ussr sntry of account nuabsrs and 
passwords, as Bthsmst XAM packsts ovsr this XAN connsction 
to ths Broksr PC. Ths Broksr PC Bsrsly rslays thsss 

25 ssqusncss containsd within ths Ethsmst packst to ths ISDN 
switch as X,25 packsts which, in turn, rslays thsss 
ssqusncss within similar X.25 packsts to ths ussr stationsd 
at ths. Ussr PC. In this sannsr, ths host eoaputsr rssponds 
to this attsaptsd ussr connsction occurring through ths 

30 Broksr PC in such ths sass aannsr as ths host eoaputsr would 
rsspond to s dirsct "login" attsapt by sithsr a ussr 
situatsd at a rsaots tsrminal or a dif fsrsnt rsaotsly 
situatsd host eoaputsr. 
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«!• host eeqputar tttiliz«« a apaeial heat protocol 
for eonanleation eeeurring batvaan tha hoat eenptttar and 
cawiad through a Brokar PC to a Uaar PC. Spaoiflcally, tha 
boat cottar ia abla to traaaait thraa dlffaraat typ«s ot 
* * connaotlon to tha Brokar PC: data 

1/0 (Input/output) control aaaaagaa and tranaltion 
requiaat aaaaagaa. Pirat, data aaaaagaa originating froa tha 
hoat t^ch include appropriate loraatting coaaanda for a 
given t««lnal aaiaation program being executed by the uaar, 

10 e.g. a VT-lOO tendJial or the like, are paaaad 

unmodified by the Broker PC to the avitch and thereby to the 
Oeer PC for local diaplay thaPMt. Za inventive ayatea 5, 

copputar. Barely to aiaplify the'lapleaentation, 
uiataine the eisa of aaeh data aaaaage tbat ia amt to tha 

15 Brokar PC as Xthemet XAH paeketa that have a aize equal to 
or leaa than the aaxiaua packet aize allowed by the 0 
channel St. 25 packet natvork, i.e. "las" oetata. If any data 
■««»5« i« thia aize, the hoat coaputar will 

eH^pri|taly |araa thia aaaaage into contiguoua Bthaxnat 

20 LMi paclMta^^^t each eontaiaa a data aaaaage being equal to 
or leaa thim -wa* oetata in eize. Theae aaintenanee and 
parking funetiona could alternatively be iapleaanted in the 

."^^^y '^^'y^ i*" ■oftwere. Second, I/O 
eodtrol ajtoMagea are generated by the hoat for 

25 iii^erpra|ation by the Uaar PC. Cheae control aaazagea are 
gmeraited by tha hpst coaputar in order to penit the hoat 
c^puter to coatroi terainal eaulation and tha X.3 and X.29 
PAB ttaiot£toiia« auch aa local buffering and character 
echoing, ^hat execute at the Deer PC. Xbe Brokar PC aarely 

30 >?^y» th^ 1/0 

the awitc£"idiich, in turn, tranaaita theae aeaaagaa to the 
Oaar PC', lliird, the boat ganeratea tranaltion raquaat 
■aaaagia, i.e. ■Tranaltion to B Channel" and "Tranaltion to 
0 Channel" aeaaagaa aa diacuaaad above, to the Broker PC 

35 whldii inatruct the Broker PC to change the ZSOH aceeaa path 
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currantly b^lng usad b«tw««n a D chann«l pftc}Mt svltchsd 
connsction azid a B chaimal circuit svitchad connaction and 
vica varsa. Thaaa transition raquast Mssagas ara 
intarpratad by tha Brokar PC as diacuasad abova to 
5 dynaaically Banaga tha ISDN connaction by astablishing tha 
appropriata ZSDH accaaa path currantly baing raguaatad by 
tha heat. 

Aa part of thia apaeial host protocol, tha host 

10 coBputar can racaiva thraa typaa of maaaagaa ovar a lAM 

connaction froa a Brokar PC: data Baasagaa, oparating ayatam 
''signal" Maaaagaa and transition raaponaaa. First, data 
aasaagaa Baraly contain charactars that vata initially typad 
by a usar aituatad at tha usar kayboard of a corrasponding 

15 Usar PC, Tha host protocol aaraly dalivara thaaa charactars 
to a particular host application that tha uaar is currantly 
axacuting within tha host eoaputar and vhich appropriataly 
intarprata thasa charactars. Sacond, tha host conputar can 
racaiva oparating systaa "aignal* Baaaagaa, such as »Braak«* 

30 cGBBsnda, that vara ganaratad by tha usar to taaporarily 
tazBinata a host application and gain tha attantion of tha 
"UNIX" oparating systsB currantly axacuting within tha host 
coBputar in ordar to aubsaquantly instruct tha host computar 
accordingly to axacuta a aubaaquant host application. 

25 Thimli tha boat coBputar can racaiva transition raaponsa 
Baasagas, i.a. "Acknowladgaaant" (ACX) and 
"Non-acknowladgaBant" (KAK) aaaaagaa, froa tha Brokar PC. 
^hasa rasponsa aassagasi as diseusaad abova, rai>ort vhathar 
a transition in tha ISDN aooass path, i.a. froa a B to a D 

30 channal connaction or vica varsa, that has just baan 

raquastad by tha host. eoaputar, through a eorraaponding 
transition raquaat aaaaaga, haa auccaasfiilly occurrad or 
failad. 
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. ^ Th« host co&put«r can nguast a transition in an 
ISOH aocMS path through tvo Bathodsi through a dlract 
operating syataa call or Indiractly basad upon th« natura of 
host application currantly axacuting during tha host sassion 
5 with a Ufiar. First, tha "UNIX" oparating systaa of tha host 
can ba raadily Bodif iad to contain an additional oparating 
systaa call vhich can ba diractly insartad as a program 
statsBsnt t(y an applications prograaaar into a host 
application program, This spaclfic call, vhan raachad in 

10 tha |>rogna, would appropriataly instruct tha host oparating 
syvtoa to ganarata and transmit an appropriata transition 
raq^a«t massaga, i.a. "Transition to B Channal" or 
*"!3nansitiLon to D Channal", basad upon vhat^tha prograaaar 
anvisiona tha eoaunication raquiraaants of tha application 

15 program tp ba at that point in tha prograa. Vhanavar this 
call is raachad in tha prograa, tha call would axacuta to 
initiata a changa in tha ISDK accass path and than ratum 
control to tha applications prograa onca tha host coaputar 
racaivad a transition rasponsa, aithar ACK or KMC, froa tha 

20 Broikar PC* Altamativaly, tha host coaputar could initiata 
a t^raosition in an XSDH accass path through an indiract 
aa^bod wharain tha host coaputar racognizas thosa 
aj^lications %^ra achoplax is likaly to occur. Hara, tha 
"Ul^X" oparating systaa within host coaputar could aasily ba 

25 ao4if iad to inoorporata a tabla that idantifiad thosa 
spacif io host applications which could ganarata 
objactionabla achoplax, a.g. a "UNIX" "vi" aditor. In usa, 
that host eoiqnitar vould aaraly parfora a siapla tabla loolc 
up oparation whanavar a usar instructad tha host coaputar to 

30 axacuta a naw host application and, prior to axacuting that 
spacific application, than initiata an appropriata 
transitira in tha Z50K accass path if tha naaa or othar 
identifying indicia of that application appaarad in tha 
tabla. This tabla would ba populated by a systaa 

35 adainistratpr of tha host coaputar basad upon coaaunication 
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nquimrats supplied by thm application prograuars. 
Whanavar such a prograaaar davalopad a nav boat application, 
tha syataa adainlatrator would ba appropriataly infonad who 
would than add a corraaponding antry for it to tha tabla, 
including tha application naaa and corraaponding typa of 
ISDN accaaa path that it raqulraa. Som application 
prograka aachibit "achoplaac" charactariatica through only 
portions of thair full axacution pyola. Spaclfically, thaaa 
portiona occur whan an application program has tumad off 
tha local acho and lina buf faring functions dlscussad 
pravioualy. An incraaaad dagraa of praciaion in Batching 
tha ISDN cosmunication raaourca to tha naada of such an 
application prograa could ba obtainad by triggaring a 
transition to changa tha ISDN accaaa path on not only tha 
nasa or typa of tha application program baing aacacutad, auch 
aa through a tabla look up eparation, but also on any changa 
of tha local acho and lina buf faring funotiona providad by 
xihat application program. Although tha firat mathod 
aliminataa tha naad for tabla look oparations, it doaa 
raquira modification to application aourca coda. Inasmuch 
aa thaaa look-up oparations conauma a nagligibla amount of 
host prooaaaing tima, tha aaeond mathod ia prafarrad in moat 
instancas inaamuch as it aliminataa tha naad to maka source 
coda modificationa to axisting application programa. 
Altamativaly, tha host eomputar could analysa tha actual 
communication occurring batwaan itaalf and a usar and 
dacida, baaad upon various pra-dafinad rulaa that apacify 
apacific thraaholda for a.g* duration and/or amount of 
communication flowing in aach diraction batwaan tha uaar and 
tha boat eomputar, which typa of accaaa path ahould ba 
aatabliahad for any givan situation and than, basad upon 
whathar thaaa thraaholda wara aaccaadad or not, dynamically 
changa tha typa of ISDN apcaas path accordingly. 
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Having now dUcu«B«d th« proo«JurM und«rt«k«j by 
th# *C, th« Bttflar PC and th« hMt caputar, th« 
dirfouMion WUl now .hift to describing th« Hlu«trativ« 
ooaminijprWoh ••qumeas that oeour aaong th« najor 
cosponants of syataa 5 undar varioua' axaaplaxy systaa 
oonditionii a.tabli.hlng a host ....ion, aovlng a ho.t 
■aaaltm froa t B ebannal eireuit svitehad eennaetion to a D 
ohannaX paekat switehad eennaetion. Moving a hoat aaasion 
tram a 0 ehannal paekat svitehad eennaetion to a B ehannal 
eireuit aitttcart ^eimnaetion and taminating a hoat aaaaien 
thrtmgh a Maaien initiatad diaeennaet. shaaa illuatrativa 
aaguanea. iM ghown in FIG.. 4 - 7. -m. partieular portiona 
ot tha aagitaneaa ahown in thaM f iguraa vhloh involva tha 
awit^ ara mataly illuatrativa; in faet, tha tiding at which 
tha awitch rai:.iviA and tranaaita aaaaaga batwaan it and tha 
Xlmmr and Brokar PCa can ba dif f arwit txom that shewn 
providad that tha Oaair and Brokar PCa thaualvaa raeaiva 
maaaagaa in tha aaguaaca ahown in thaaa figuraa. 

In partieular, Pie. 4 dapiets tha eenunieatien 
■•quanei liat oeeura awig Uaar Sita 20 (that eentaina tha 
oaar PC diiduting a taninal avilation prograa), Zsdm switch 
3S, Brokar PC SO (eeataiaing ita tarainal adapter and ZAN 
intarf aea) W^hoat systan 70^, for astablishing a hoat 
sa^on babrmin ibha host systaa and tha Uaar PC. 
Spaeif ieally, %e aatabilah such a aaaaioi^, a uaar first 
invokaa tt* taminal aaulation pi^ogran within tha Uaar PC aa 
■^^^***]!^ «»«««ftar, onea this pregras is 

axaotttiifg, tha progran tranaaita aa X.2S Call Baquoat 
pacStat, aa'tnilieatad by llna 430, to tha ZSOH awitch to 
astafrlish i D ehannal paekat switehad eennaetion 
tharabatwaan. if thia D ehannal eennaetion is sueeassfully 
astabliabair/ than tha ZSOH awiteh tranaaita, aa indieatad by 
lina 43d; in X.35 Zneeaing Call paekat to tha Broker PC to 
specify tttat tha latter haa an inebalng paekat call. If tha 
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• 

Broker PC is abl« to MtablUh a D cb«nn«l connftotlon to tho 
switch and thorothrough aocopt tbo incoaing packot call, tha 
Brokar PC tranaalts, as Indlcatad by Una 440, an X.25 Call 
Accapt packat back to tha X8DH switch* Tha switch, in turn, 
5 transmits, as indicatad by lina 450, an X.25 Call Connactad 
packat back to tha Usar PC. At this point an X,25 packat 
connaction is astablishad batwaan tha Brokar PC, through tha 
XSDH switch, and tha Usar PC. * Tha Brokar PC naxt 
astablishas a IAN connaction to tha host cosputar. To do 

10 this, tha Brokar PC first transaits, as shown by lina 460, a 
TCP/IP sync aassaga as an Ethamat ZAN packat ovar tha IAN 
to tha host coaputar. Zf tha host ooaputsr is abla to 
'sstablish a ZAM connaction, tha host eoaputar than 
transmits, as indicatad by lina 470, a TCP/IP sync 

15 Acknowladga aassaga as an Ethamat ZAH packat back ovar the 
LXN connaction to tha Brokar PC. Zf , for any raason, the 
Brokar PC can not establish a IAN connaction with tha host 
coaputar, then the Broker PC transaits an X.25 Clear aessage 
(not shown) to the ISDN switch to tear down the D channel 

20 connection that was just aade. However, if the IAN 

connection is successfully aade to the host coaputer and the 
Broker PC received the TCP/IP sync Acknowledge aessage 
thereover, then the Broker PC aerely transaits, as indicatad 
by line 490, a TCP/IP Sync Acknowledge aessage as another 

25 Ethernet ZAM packet back to the host coaputer. At this 

point, not only is the User PC and the Broker PC in an X.25 
Data Transfer state, as shown, i.e. able to transfer packat 
data oyer an X.25 connection established therebetween, but 
also the host is connected to the Broker PC and can 

30 coaaunicate therethrough with the User PC. As such, with 

the IAN connection now established, the host coaputer sends 
appropriate "login" sequences, as indicatad by line 490, 
over the IAN connection to the Broker PC for eventual 
reception at and display by the User PC. Systea -4S now 

35 resides in the D Channel Steady State condition. The host 
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■••aion i> MtabliatMd ones tha tt>«r sueeassf ully ceaplAtM 
thm apprispriata "UNIX" "login" proc«dur«. 

FXG. S d^plctfl a eoamunicatlon saquanea that 
5 occurs asong Usar Sita 30 (that contains tha Usar PC 

axacutini a taninal asulatlon prograa), ISDH sviteh 35, 
Brokai^ PC sa (containing its taxBinal adaptar and IAN 
intarf aci) and host systas 70^ lor moving a host sasslon 
. tram a B channal circuit svitchad connaction to a 0 channal 

10 padkat 8iri.tdiad connaction. Spacif ically, as diseussad 
abova, as long as a host sassion is astablishad, an X.25 
Oat^ 1^:^ Stata, i.a. an aetiva D channal padcat 
svit|giad donnaction, as indicatad by lina ^03, axists 
batvaah tha Usar PC and tha Brokar PC avan though no 

15 ooaiBunieation is baing carriad tharaevar whila tha B channal 
connaction is in usa. FurtharBora, during tha axistanea of 
a B channal connaction batvaan tha Usar PC and tha Brokar 
PC, tha B channal conunication path astablishad 
tharabatvaan axists in a Q.931 Activa stata, as indicatad by 

20 lina 505/ with conunication carriad tharaovar using tha 
V.130 protocol. At tha sau tiaa, a XAM connaction, 
syabolizad by lina 507, for tha carriaga of Ethamat lAM 
packats tafists batvaan tha Brokar PC and tha host cosputar. 
Nov, to ^ajtrga tha Z50H accass path fron B channal to D 

25 channal, tha host posputar issuas a "Transition to D 

Oiannal" aaasaga and tranaaits, as indicatad by lina 510, 
this BM»iga within an Ethamat LAN packat to tha Brokar PC. 
Upon raca|pt of this packat, tha Brokar PC tranaaits, as 
indicatad by lina 520, a Q.931 Diseonnact Baasaga to tha 

30 ISDN switch. Tha sviteh, in turn, transmits a Q.931 

Disccmnaet pitsfaga, as indicatad by lina 530, to tha Usar 
PC. In rasponsa to this diseonnact aassaga, tha Usar PC 
oaasas to transmit furthar data ovar tha B channal, ralaasas 
tha B channal connaction and to signify this transmits, as 

35 indicatad by lina 540, a Q.931 malaaaa massaga to tha ISDN 
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•witch. Tht twitch, in turn, tran«ait«, as indioatsd by 
lina 550, a Q.931 XtelMsa UMags to tha Brokar PC 
signifying that it is caasing to transnit data evar tha B 
ehannal.and is ralaasing this ehannal. Tha Brokar PC, upon 
5 its racaipt of this ralaasa massaga, transaits, as indicatad 
by lina 560, a Q.931 Ralaasa Coaplata Msssaga to tha switch 
to spacify to tha switch that tha brokar has now totally 
ralaasad (torn down) tha B ehannal connaction. Tharaaftar, 
as indicatad by lina 565, tha Brokar PC transKits an 

10 "Aeknowladganant« (ACK) maasaga as an Sthamat IAN packat to 
tha host coBputar aa an acknowladgamnt that tha B ehannal 
is no longar in usa. Tha switch, in turn, transmits, as 
indicatad by lina 570, a Q.931 Ralaasa- Coa'plata massaga to 
tha Usar PC to spacify to tha Usar PC that tha switch has 

15 now totally ralaasad tha B ehannal connaction. At this 

point, tha B ehannal connaction batwaan tha Uaar PC and tha 
Brokar PC is eoaplataly torn down «id all that raaains 
thorabatwaan is tha D ehannal connaction with systaa 5 now 
rasiding in tha D Channal Staady Stata stata, aa indicatad 

20 by lina 580. 


FIG. 6 dapicta a eosBunieation saquanca that 
occurs among Usar Sita 20 (that contains tha Usar PC 
axaeuting a tarsinal asulation program), Z5DH switch 35, 

25 Brokar PC 50 (containing its tarminal adaptar and IAN 

intarf aea) and host systaa 70^ for moving a boat saasion 
from a D ehannal paekat awitchad eonnaction to a B ehannal 
circuit awitehad eonnaction. As long as a D channal 
connaction ia baing usad to carry a heat aassion batwaan tha 

30 Usar PC and tha Brokar PC, tha D ehannal communication path 
astabliahad tharabatwaan exists in a X* 25 Data Transfar 
atata, as indieatad by lina 603, with communication carriad 
tharaovar as X.25 packets. At tha aama time, a LAN 
connaction, symbolisad by lina 605, for tha carriaga of 

35 £thamat LAN packets exists batwaan the Brokar PC and tha 


wo 90/12466 


PCr/US89/05848 


-48- 

boat oo^gat«r. Now, msubs that thm host eemputor has 
f jgurrsnt task for th« user and is nov prompting 
tbs ussr ;for thu nsxt task. In this cass, ths "ONIX" 
operating systaa axacuting in th« host eoaputar will 
5 gwiarata^' as syidboUzsd by lins 607, a ussr prompt symbol, 
typicaUy a "5" charaetar, and than transmit, as indicatad 
by lina ftio, that proqpt symbol within an Ethamat IAN 
padwt to tha Brokar PC. Sba Brokar PC will, in turn, placa 
that ptompt symbol within an X.25 paekat and transmit, as 

XO ittdieatad by lina 615, that paekat to tha ISDN switch. Tha 
switrtj, upon raeaipt of that X.25 paekat from tha Brekm: ipc, 
will forward, as indieatad by lina 620, that paekat evar tha 
D e h a nwl eonnaetien to tha Usar PC. Tha Vsar PC will, as 
symboUzad by lin« 625, dis-assambla tha paekat and display 

15 tha usar^empt syabol on tha usar seraan situatad theraat. 
Vhm usatr , baaing tha prompt symbol may illustratively dacida. 
to invbkf tha sewon editor funetion at this point in the 
host sesaLpn. noted above, the sereen editor is merely 
onm of potentially many host functions that eause echoplex 

20 to eoour and benee is shown in FIQ. 6 merely for 

illustrative purposes. Thus, to invoke the "UNIX" screen 
editcor, the user types an entry containing the command "vi" 
fplloued by a^ carriage return, as symbolized by line 630, 
into the user keyboard. In response to this command, the 

25 User. PCJiiransmits, as indicated by line 635, an X.25 data 
padkat, .that contains tha usar entry, to' the switch. In 
rasponpta to the reeaipt of this paekat, tha switch 
transmits, as indieatad by line 640, a similar X.25 paekat 
containing this, user entry to tha Broker PC. The Brokar PC 

>0 new tZBhsfers the user entry into an Ethernet IAN packet and 
transmits 'this ZAH packet, as indicated by line 645, over 
the ZAR eenneetion to tha host computer for processing. The 
host coi^itter recognising, through preferably a table look 
up operation, as discussed above, that this command will 

IS invoke a host application that generates echoplex, generates 
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a "Tran«ition to B ChaniMl" control saasaga, aa syabolizad 
by lina 648, to Instruct tha Brokar PC and tharathrough tba 
awitch and Daar PC to ehanga tha ISDM aeoaaa path froa a D 
channal paekat eonnaetion to a B ehannal circuit avltebad 
5 eonnaetion. Tha host than" tranaaita, aa indioatad by lina 
fiso, this control aaasaga within an Sthamat ZAN paekat to 
tha Brokar PC. Tba Brokar PC than iaaaas, as indieatad by 
lina 655, a Q.931 Satup aaasaga evar tha D ehannal to tha 
ISDH Bviteh to astablish a B channal circuit svitehad 
10 , eonnaetion to tha aviteb. Open raeaipt of this satup 

aassaga, tha ZSON sviteh, in turn, issuas, as indieatad by 
lina 660, a Q.931 Satup aassaga evar tha D ehannal to tha 
Usar PC to aatablish a B ehannal circuit avitehad eonnaetion 
tharabatwean. If tha Daar PC is abla to astablish a B 
15 ehannal circuit svitehad eonnaetion to tha awiteh, than tha 
Usar PC transmits, as indieatad by lina 665, a Q.931 Connaet 
aaasaga to tha switch, and tha switch issuas, as indieatad 
by lina 670, a Q.931 Connaet aaasaga to tha Brokar PC. Zha 
Brokar PC than aeknovladgas tha astablishasnt of a B channal 
20 circuit switehad eonnaetion to tha switch by transaittlng, 
aa indieatad by lina 675, a Q.93X Connaet Aeknowladga 
aaasaga to tha switch. Tha switch than aeknovladgas tha B 
ehannal eonnaetion aatabliahad batwaan it an tha Osar PC by 
transaittlng, as indieatad by lina 680, a Q.931 Connaet 
!5 Aeknowladga aassaga to tha Uaar PC. Mow, with a functioning 
B ehannal eireuit switehad eonnaetion astablishad batwaan 
the Usar PC and tha Brokar PC, tha User PC and Brokar PC 
both initiate axaeution of tha V.120 protocol and attaapt 
initialization thereof in order to subsequently and 
0 accurately carry eoBBunieation over thie connection. Once 
thie preteeol la auceeasfully initialized, the Broker PC 
tranaaits, as indicated by line 685, an Aeknovledgaaant 
(ACX) aeeaaga aa an Sthamet ZAM packet to the host 
coaputer, to signify that tha B channel is successfully 
5 operating and ean carry eeaaunicatiLon thereover. At this 
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pointi syst«a 5 now midmB in thm B Channel Staady Stata 
atatav as Indloatad by llna 690. 

i.yrZG. 7 daplcta a conunication aaqpianca that 
5 oodori amng Usar Slta 20 (that contains tha Uaar PC 

aocacutln? a tarminal aMulatlon prograah ISDH avitch 35, 
Brc^car PC 50 (containing its taninal adaptar and IAN 
intwrfaca) and host systam 70^^for invoking a sassion 
initiatad: disoonnact in ordar to taxminata a host sassion. 
10 A sassion initiatad disconnaet can arisa vhila tha host 
sanioft is teing carriad ovar aithar a B or D channal 
connaction. As such, an illustrativa cosaunication saquanca 
that occors to' causa a disconnaet for aach^of thasa two 
diffarant connactions vill ba saparataly discussad. 

15 

In particular, if tha host sassion is prasantly 
baing carriad ovar a D channal padcat svitchad connaction, 
than systn 5 axists in tha D Channal Staady stata stata as 
indicatad by lina 703 in PIG. 7.. Assuaa tha usar antars, as 

20 syMbolizad by lina 705, a spacific antry, a,g. "'^D" follovad 
by a carrlaga ratum, through tha usar ]cayboard at tha Usar 
PC to instruct tha host to tarminata tha host sassion. In 
rasponsa to this antry, tha Uaar PC transaits, as indicatad 
by lina 710, an X.25 packat that contains this antry over 

25 tha b chattnal packat connaction to tha switch. Tha switch, 
in torn, as indicatad by lina 715, transsits a aimilar X.25 
packat containing this antry ovar a D channal packat 
connaction to tha Brokar PC. Tha Brokar PC, in rasponsa to 
tha raeaipt of thia packat foras an Bthamat LAN packat 

30 contaiiOng this antzy and transmits this ZAH packat, as 

indicatad by lina 718, ovar tha LAN connaction to tha host 
oo^utar. In rasponsa to this packat, tha host conputar 
tarmlnttas tha host sassion, foraulatas a TCP/IP disconnaet 
aassaga to disconnaet tha XAN connaction and transaits this 

35 disconnaet' Bassaga, aa indieatad by lina 720, as an Ethamat 
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IAN packet to th« Brokar PC. Zn r«spoM« to this dlooonnoct 
sosoago, tho Brolcftr PC and aubaaquantly tha avlteh taar dovn 
tha D cbaimal coniiaction* Spacifically, aftar tha Brokar PC 
racaivas tha TCP/IP diaconnact aaaaaga f roa tha host 
5 coaputari' tha Brokar PC trtmaaita, aa ixvdieatad by llna 725, 
an X.25 Claar Raguaat paekat to tha avlteh to dlaoonnaet tha 
currant D ehannal connaotlon axlatlng tharabatvaan. Onca 
tha avlteh dlaconnaeta tha 0 ehannal eonnaetlon to tha 
Brokar PC, tha avlteh than tranaalta, as Indleatad by llna 

10 730| an X*25 Claar Indication paekat to tha Usar PC to 

Indieata that a 0 ehannal eonnaetlon no longar axlsts f roa 
tha Usar PC to tha Brokar PC and tharathrough, via a IAN 
eonnaetlon, to' tha heat eoaputar* In rasponsa to this 
paekat, tha Uaar PC dlaoonnaets Its D ehannal eonnaetlon to 

15 tha avlteh and subsaquantly ratuma to Ita Tarmlnal Idla 
atata, l.a. stata 210 shovn In FIGs. 2A and 2B. 

Nov, altamatlvaly. If tha host saaslon Is 
praaantly balng earrlad ovar a B ehannal elreult svltehad 

20 eonnaetlon, than systaa 5 axlsts In tha B Channal Staady 
Stata stata as Indleatad by llna 733 In FIG. 1. Again 
aasuMs tha usar antars, as syabollsad by llna 735, tha 
approprlata antry, a.g. •'^D" follovad by a earrlaga ratum, 
through tha uaar kayboard at tha Uaar PC to Instruet tha 

25 host to tamlnata tha host saaslon. In rasponsa to this 
antry, tha Usar PC transmits, aa Indleatad by llna 740, a 
aaaaaga that contalna this antry as V.120 data ovar tha B 
ehannal elreult svltehad eonnaetlon to tha avlteh. Tha 
avlteh. In turn, as Indleatad by llna 745, transalts a 

30 alallar aassaga containing thla antry ovar a B ehannal 

eonnaetlon to tha Brokar PC. Tha Brokar PC, In rasponsa to 
tha raealpt of this V.120 data fonu an-Btharnat IAN paekat 
containing this antry and transalts this ZAN paekat, aa 
Indleatad by llna 750, ovar tha IAN eonnaetlon to tha host 

35 eoaputar. In rasponsa to this paekat, tha heat eoaputar 
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tarmlnatas tb« ho«t sMsion, fonuilatM a TCP/19 diseonnact 
MMaga ta diacoimact tba XAK connaction and tranamita thla 
d|aoonmot Maaaga, aa Indieatad by lina 755, aa an Etharnat 
lAK paqRat to tha Brokar PC. Tha Brokar PC formulataa a 
5 -Q*931 Olaconnact Baaaaga and tranaaita tbia maaaaga, aa 
Indieatad by llna 7iS0, to tha avltcb to Initiata 
dlaponnaction of tha cixrrant B ehannal connaction axiating 
tharabatvaan and throogb tha avitch to tha Uaar PC. Tha 
avitch, in rafponaa to tha diaconnact maaaaga, formulataa a 
10 aimilar Q»931 Diaconnact maaaaga and tranamita thia maaaaga, 
aa indieatad by lina 765, to tha Uaar PC in ordar to 
inatruct tha Imttar to initiata diaeonnaction of tha currant 
B ehannal connaction axiating tharabatvaan^ Zn raaponaa to 
tbia diaettthact maaaaga, tha Uaar PC oaaaaa to tranamit 
15 furtbar data ovar tha B ehannal, ralaaaaa tha B ehannal 
connactipB and to aignify thia tranamita, aa indieatad by 
lina 770, a Q.931 Ralaaaa maaaaga to tha ISDN avitch. Tba 
avit^ trijnamita, aa indieatad by lina 775, a Q.asi Ralaaaa 
maaaaga to tha Brokar PC aignify ing that tha avitch ia 
20 caaaing to tranamit data ovar tha B ehannal and ia ralaaaing 
tbia e h a nn al. Thwaaftar, tba Brokar PC tranamita, aa 
indieatad by lina 7ao, a Q.931 Ralaaaa Complata maaaaga to 
tha avitch to opacify to tha avitch that tha Brokar PC baa 
noy totally ralaamad (torn dovn) tha B ehannal connaction. 
25 Tha avitch, tranamita, aa indieatad by lina 785, a Q.931 
Ralaaaa Qntplata maaaaga to tha Uaar PC to apacify to tba 
Uaar PC thgt tha avitch baa nov totally ralaaaad tha B 
ehannal icohnaetion. At thia point, tha B channel connection 
batvaan tha Uaar PC and tba Brokar PC ia complataly torn 
30 dovn and laJL thai: ramaina to ba dona ia to tear dovn tha D 
ehannal m||iaetioa axiating batvaan tha Brokar and Uaar PCa. 
To aeeo^|ilh tbia, ahorUy after tha Brokar PC baa 
tranamittad a Q.931 Ralaaaa Complata maaaaga to tha avitch, 
tha Broker tranamita, aa indieatad by lina 790, an X.25 
35 Clear Raquaat packet to tha avitch to diaconnact tha currant 
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D channsl connection •xlstlng thftrttbetwau. Once the svltch 
disconnects the D channel connection to the Broker PC, the 
avltch then tranemlte, ee indlceted by line 795, an X.25 
Clear Indication packet to the Ueer PC to indicate that a 0 
5 channel connection no longer exists through the User PC to 
the Broker PC and therethrough, via a IAN connection, to the 
host conputer. In response to this packet, the User PC 
disconnects its D channel connection to the switch and 
subsequently returns to its Terminal Idle state, i.e. state 
10 210 shovn in FIGs. 2X and 2B. 

With the above discussion now in mind, the 
architecture oic our inventive system, e.g System 5 shown in 
FIG. 1, can be readily extended and generalized to a 

15 multi-broker approach. ThLm approach utilizes a .group of 
brokers, in which each broker can establish access into the 
Ism and therethrough establish an ISDN connection to any 
other broker in the group. As such, a user situated at one 
broker, i.e. the "originating" broker, can establish an ISDN 

20 call, via the ISDN, such as through a basic ISDN 2«B«-t-"D" 
access path, to another broker, i.e. the "destination" 
broker, to establish a host ssssion with a remote host 
eosputer situated at the latter broker. In this approach 
either' of these two oosmunioating brokers can dynamically 

25 change an ISDN access path that connects these brokers 

between a circuit switched connection and a packet switched 
connection according to the communication demands that occur 
during the host session. A block diagram of an embodiment, 
i.e. multi-broker eystsm 800, that implements this approach 

20 is shown in FIG. 8. 

In its simplest embodiment, system 800 as shovn in 
FIG. 8 contains two brokers 820 and 840 that are both 
connected to ISDN 830 via ISDN access lines 825 and 835, 
35 respectively. Broker 820, also referred to as Broker A or 
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thm originating broktr, ftxccutftB us«r procftss 810 , also 
rafarrad to as usar procass A, which »ay ba a tarainal 
aaulation prograa. For axampla, a usar kltuatad at a 
display :a[craan and a kayhoard associatad with this brokar 
5 Mraly. iivir^s tha aaulation prograa to astablish and 
tharakftar conduct m host sassion vith a rasota host 
coBptitar* onca tha tazainal amulation prograa is axacuting 
within originating brokar 820 and tha usar antars a coamand 
tharaat to inltlata a host sassion, originating brokar 820 

10 than astabllshas an ZSDH aceass path through ISDN 830 to 

anothar brokar, l*a. dastlnatlon brokar 840, also rafarrad 
to"^ Brokar B. Zn rasponsa to tha astabllshaant of an ISOH 
D chazmal packat switehad connaction batwaan thasa two 
brokars, tha dastlnatlon brokar astabllshas a connaction to 

15 9 coaputar situatad tharaat to Invoka usar procass B50, also 
rafarrad to as usar procass B. Usar procass 850 aay 
illus^tlvsly ba a "UNIX" host oparatlng systaa, such as 
that dasqribad abova. As such, systaa 5 shown in FIG. 1 Is 
a spaclirlo laplaaantation of systaa 800 shown in FIG. 8. 

20 Dapandlng upon tha spaclflc coaputar sltuatad at tha 

origlnatl^ and dastlnatlon brokars, aach brokar aay Incluida 
a LAN qonnaction, such as that dascrlbad abova, to tha 
coirraspondlng coaputar or a dlract connaction such as 
thr^h a hi^ spaad parallal or sarlal port into tha 

25 coaputar, fltv^|tad tharaat and associatad .tharawlth. 

Claarly, with this approach savaral brokars (not shown) 
could ba Qomnactad through saparata or bridgad ISDH 
coxtfoactioxis to astablish a natwork tharaaaong through which 
any ona bxpkar can bl-dlractlonally coaaunicata with savaral 

30 dlff arant raaotaly sltuatad host coaputars to astablish and 
induct eoneurrant host sasslons tharawlth in ordar to 
invoka and slaultanaoualy procass various dlffarant 
corraapondlng host applications. Nonathalass, aach host 
saifplon Involvas a singla originating brokar, i.a. that 

35 which orl^atad tha sassion, and a aingla dastlnatlon 
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bvokmx, that brokar which is Msoeiatad with a givan 
raaota' host coaputar. Per puxposaa of aiaplifying tha 
drawing and tha ansuing diaouaaion, only ena hoat aaasion 
wUl ba;aaauBad to oeour batwaan a aingla pair of brokara: 
5 originatiiig brokar 830 and daatination brokar 840, aa ahown, 
whorain aithar ona of thasa brokara haa tha capability to 
dyna»ically ohanga tha ZSOH accasa path uaad to carry that 
aaaaien batwaan a B channal circuit awitehad eonnaction and 
a D channal packat awitehad eonnaction in tha avant that 
10 brokar dotarainaa that a change haa oecurrwl in tha 

coBBunieation raguiraaanta of that aaasion or that brokar 
haa baan apacifically instruetad to change the channel, 
through uaar preeaaa 810 for broker 830 er< user preeeaa 850 
tor broker 840. 

15 

A state diagraa of the aeftware that is 
iaplenented within any broker, e.g. broker 830, that forma 
anilti-brokar ayatea 800 ahown in FZC. 8 and uaad in 
conjunction with dynaaically aanaging a aingla ISDN accasa 

20 path appearing therein ia collectively depicted in FiCa. 9A 
and 9B; tha proper alignaent of the drawing shaeta for thaaa 
figures ia ahown in FIG. 9. Znaaauch aa broker 840, ahown 
in FIG. 8, ia aituatad at an ORpoaite end of the ISDN access 
path aa is broker 820, broker 840 will be referred to as tha 

25 "peer" broker throughout the following discussion. The 

procedure executed by broker 820 requires the establishaant 
of a "aastsr/ilave" relationship between this broker and its 
peer broker ia order to essure that only ena eireult 
switched connection is establiahed between these two brokers 

30 should both brokers atteapt to transition siaultanaously 
froa a D channel to a B channel connection. When the 
initial X.25 connection is established between the two 
brokers, that brokar which ia the recipient of the 
connection ia defined to be the aaster broker while the 

35 other broker which initiates the connection is defined to be 
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thtt Blaw broker. This dtfinltion ones •8t&blish«d rraalns 
coEptant throu^out thm rtmalndsr of tha ISDR eonnaetion 
wttbllshad b«tv«M tb« two brolcsrs. Tho doflnltion is only 
us«d, ^Mt forth b«low, vhan tho us«r procossM occurring 
5 at both, brokars ara atta&pting to aisultanaoualy aatabllsh B 
channal connactiona batvaan both brokara and providaa a 
aaohanlaa to aalact which ona of tha tvo brokara ia 
parmitta^^to aatabliah a B channai connaetion with tha othar 
brokar. In particulari tha B ehannal eonnaction that tha 

10 aastar brokar ia attaapting to aatabliah takaa praeadanca 
ovar tha B channal connaetion that tha alava brokar ia 
aiaultanaoualy attaapting to aatabliah. Aa auohi both 
brokara vill mntinua Q.931 aatabliahaant ^rocaduraa for B 
channal eonnaction initiatad by tha Baatar brokar vhila 

15 aborting tha D channal eonnaction initiatad by tha alava 
brokar. 

Aa ahotfn in PZGa. 9A and 9B, if brokar 820 ia not 
activaiy carrying a boat aasaion, than that brokar raaaina 

20 in Zdla atata 910 until a D channal connaetion ia to ba 
aatabliahad with tha paar brokar. To aatabliah auch a 
eonnaction, a uaar invokaa a tarminal aaulation prograa 
within brokar 920 which aubaaquantly, in turn, tranaaita an 
X.29 Call Ragimt packat through tha ISDN and apacifiaa tha 

25 paar brokar aa ita daatination. In tha avant that tha ISDN 
ia unabla to^connact tha call, than tha ISDN ratuzna an X.25 
Claar paQJDat to brokar 920 to tarainata tha call attaapt. 
In thia oiba, brokar 820 raaaina, aa indicatad by lina 913, 
in atata ,^0. Altamativaly, if brokar 820 racaivaa an X.25 

30 Call Gbniu|5t paekat froa tha ISDN, tharaby aignifying that 
tha 0411 attopt waa auecaaaful, and brokar 820 through a 
uaar procM^a axaeuting tharaat waa tha brokar that initiatad 
tha eall itfmpt, than brokar 820 ia dafinad aa baing the 
alava brokar. If, on tha othar hand, tha auecaaaful call 

35 attnpt initiatad with a uaar procaaa axaeuting at tha paer 
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brok«ri L.m broker 840, thtn brokar 820 Is dftfinad as bsing 
ths BAstsr broksr. As notsd abovs, ssch broksr ulntalns 
this dsfinitlon throughout ths rsaalndsr of its ISDH 
coimsction with ths othsr broksr. Ones broksr 820 has 
5 ds£insd its status as sastsr or Slavs, ths stats of this 
broksr transitions along lins 917 into D Channsl Stsady 
Stats stats 920. 

Nhils in ths D Channsl Stsady Stats stats, broksr 

10 820 and its pssr broksr accspt and pass X.25 packsts 

thsrsbstvssn bstvssn ussr procsss 810 through ths ISDK and 
ussr procsss 850 for procsssing. Broksr 820 vill Isavs 
stats 920 undsr various conditions: an X.25 Clsar asssags is 
rsesivsd f roa ths ISDN to diseonnsct ths D channsl 

15 connsction; ths ussr procsss, i«s. ussr procsss 810 shown in 
FIG. 8, sxscuting at that broksr rsqussts a transition froa 
a D to B channsl connsction and/or ths ussr procsss 
sxscuting at ths pssr broksr, i.s. ussr procsss 850, 
rsqussts a transition froa a D to-B channsl connsction. 

20 spscifically, if broksr 820 rscsivss an X.25 Clsar packst 
froa ths ISDN to disoonnsct ths D channsl connsction, thsn 
that broksr, if it is a aastsr, first disconnscts any host 
connsction it sstablishsd to its associatsd coaputsr 
follovsd by transitioning its stats, as indicatsd by lins 

25 928 ^ back into Idls stats 910. Altsmativsly, if broksr 820 
rscsivss a Q.931 Sstup asssags froa ths ISDN and ths 
originator of this asssags is not ths pssr broksr, thsn this 
asssags is srronsous. In this cass, broksr 820 vill ssnd a 
corrssponding Q.931 Diseonnsct asssags to ths ISDN to 

30 tsxainats this attsaptsd B channsl connsction and vill 

thsrsaftsr rsaain, as indicatsd by lins 922, in 0 Channsl 
Stsady Stats stats 920. Nov, in ths svsnt that broksr 820 
rscsivss a Q.931 Sstup asssags to sstablish a B channsl 
connsction to its pssr broksr, ths stats of this -broksr vill 

35 transition into ons of tvo transitory statss, spscifically 
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Inltiatlng TraMltion to B cauiUMl stats 930 or Aeespting 
Transition to B Oiannsl stats 940, dspsnding upon vbstbsr 
broksr 830 initiatsd that Q.931 asssags or rsesivsd it froa 
its pssr breksr, brokor 840. 

•V 

5 

m ths svant that broksr 820 initiatsd ths rsqusst 
to transition to a B ehannsl oonnsetion, such as through a 
ussr fq^mt sntsrsd at this broksr, ths stats of broksr 820 
thsn transitions along lins 924 into Initiating Transition 
10 to B Cbannsl stats 930. stats 930 is a transitory stats and 
is ssssntially idsntieal to B Cbannsl Bstablishasnt stats 
230, diseasssd abovs in eonjunetion with rics. 2A and 28, 
with ths addition "of two additional transition reutos. 
Broksr 820 will sxist within stats 930 for a vary short 
15 psribd of ti«. Mhils in this stats, broksr 820 will not 

transmit any data Mssagss to ths ISOH. fiowsvsr, broksr 820 
wiU accept any ksyboard input froa ths ussr and locally 
buffsr this data for subssgusnt transaission. If any Jt.25 
paefcats ars rsesivsd froa ths ISOH, thsn broksr 820 will 
locaily display ths data eentainsd within thass paeksts and 

•ppr^iaiisly procsss any PAD ooaaands containsd within 

aoeording to ths X. 3 and X.29 FAD 
Rsejiasndstions. Also, in ths svsnt any B ehannsl data is 
rsesivsd, broksr 820 will appropriatsly buffsr this data for 
25 subssqusnt display. Now, bassd upon whsthsr broksr 820 can 
wxcwsssfuily sstablish a B ehannal oonnsetion (as a "first" 
such oonnsetion) to ths ISBM, or whsthsr 'a sseond rsqusst 
for a B iehannsl oonnsetion was rsesivsd prior to ths 
•wwsssful sstablishasnt of ths first B ehannsl eennsetion 
and bf^Dks^ 820 is a aastsr or alavs broksr, thsn broksr 820 
transitions into ons of four statss: 0 ehannsl stsady stats 
stats 920, Tstainal Idls stats 910, Aeespting Transition to 
B Channsl stats 940 or B Channsl Stsady Stats stats 950. 


20 


30 
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Zf broksr B20 r«sid«> in ttttm 930 and ia 
Bttrapting to •stabllah • B ehannal eonnaotien with th« law 
but tha ZSOH la unabla to provide thla eonnaetlen to brakar 
830, tbfi^ this brekar tbm roeolvoa a Q.931 oiaeonn«et 
S aaasaga frea tbo ISOM. In rospons* to tbla aosaaga, tba 
■t«t« of brokar 820 truuitlona along lino 939 back Into D 
Channol staady stato stato 920 in exdtr for thla broker to 
carry subiaquant cominieation* aa X.25 packet traffic to Ita 
peer broker over the exiating 0 channel connection to the 

10 ISDH. Alternatively, if a B channel connection hae been 
eetabliahed between the I80H and broker 830 but the V.130 
protocol haa then faUed to properly initialiae, then broker 
820 iaauea a Q'.931 Diaconneet aeaaage to tke isOM to tear 
down thla coimeetien. Once thla diaconneet iieaaage ia 

15 generated, the atate of broker 820 alao tranaitiona along 
line 939 back to atate 920. 

Now, if broker 820 ia in the proceaa of 
eatabliahing a B channel connection over the ISDN to ita 

20 peer broker aa part of atate 930 and then .raceivea a Q.931 
Setup aaaaage from the peer broker, thia Beaaage indieatea 
that both brokera are new attenpting to alBultaneoualy 
Initiate B channel call eeaneetiona. To aaaure that only 
one B channel connection ia eatabliahed aa the reault of 

25 theae two call atteapta, only one of theae atteapta will be 
aucceaaful depending upon whether broker' 820 haa a aaater or 
alave atatua, aa diacuaaed above. In particular, the 
aaater/alave Btatua of broker 830 deterainea which one of 
two atataa, atate 940 or 950, thia broker aaauaea. nie 

30 aaater broker wUl be peraltted to eatabliah ita B channel 
connection through the ISDH} while the connection which the 
alave broker ia atteapting to eatabliah will be aborted. 

Specifically, if broker 820 haa the atatua aa the 
35 aaater broker and ia atteapting to' eatabliah a B channel 
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connftctlm vlthln state 930 and aiaultanaously raceivaa a 
Q»93I Satap MMaga froa its paar brokar, than, in raaponaa 
to tlxia siltup maasaga, brokar 830 will tranaalt a Q.931 
, Diaeonnae^ Baaaaga to tha ISDH Inatrueting tha natvork to 
5 dlacoxmaet tha B channal eonnaction which ita paar, i.a. th* 
alava brokar, ia attaspting to aatabliah* Thia diaconnaet 
Mafaga vban axacutad by tha XSOH affactivaly tarainataa th« 
B d h a nn al call aatup attaapt than baing undartakan by tha 
paar brokar and pa^nita tha ISDN to auccaaafully aatabliah 

10 tha B channal ccuuiaction vhioh brokar t20, aa aastar brokari 
has initiata4- in particular, onoa thia diaconnaet maaaaga 
ia trannittad^ birokar 820 ranaina, aa indicated by lina 
931, in Xaitia^i!n$ to B Channal^ atata 930. 

tbataaftaf^, hvSkmr 830, aa a aaatar brokar, procaada to 

15 f iniah aat^liahing ita B channal eranaetion through tha 
ISDH to tha paar brokar. In ao doing onca brokar 820 
racaivaa a g«931 Connact aaaaaga froa tha ISDH and obtaina 
an indication that tha V.120 protocol has properly 
initializad ovar thia eonnaction .and haa racaivad a aaaling 

30 saaaaga in an X. 25 packet ovar the 0 channel connection, 
broker 820 vill releaae any previoualy buffered data 
rad^iv^ olrer the B channel connection to the user screen 
aaabciatad^therevith. Once thia occurs, tha atate of brokar 
820 tfaneitions along line 935 into B Channel Steady State 

25 atate 950. 

Alternatively, if broker 830 haa the statue as the 
sla^ brokar and la attaapting to aatabliah a B channel 
connexion vitkln atate 930 and aiaultanaoualy receives a 

30 0*931 Situp aeasaga froa ita peer broker, then, in response 
to this setbp aessa^«i, brokar 830 vill tranaait a Q.931 
lUsebnn#ot message to ^e ISDH inatrueting the network to 
diaconnaet the B channel connection which broker 820, i.e. 
the alaVa terokar, is attaapting to aatabliah in favor of 

35 paraitting 'tha ISDH to auccaaafully aatabliah a B channel 
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connsetion which thm patr brekar/ m ustar broker, hu 
initiated. As such, broksr 820 Mnds a Q»931 Disconntct 
masaags to tha ISDN to taralnata tha B channal connaction 
attanpt:lt haa initiatad. Onea tbia haa occurradi tha atata 
5 of brokar 820 tranaltlona along lina 937 into Aeeapting 
Tranaltion to B Channal atata 940t Btata 940 ia alao a 
tranaitory atata and ia aaaantially idantioal to B Channal 
Eatabliahmant atata 330, diaouaaad abova in conjunction with 
7ZGa« 2A and 2B. Within atata 940, brokar 820 vill procaad 
10 to finiah aatabliahing a B channal connaotion vith ita paar, 
brokar, hara tha aaatar brokar. Zn ao doing onoa brokar 820 
racaivaa a Q.931 Connaot aaaaaga froa tha ZSOH and obtains 
an indication that tha V.120 protocol has {iroparly 
initialiaad ovar this connaction and has raoaivad a aaaling 
15 aasaaga in an X.2S paekat ovar tha D channal connaetionf 
brokar* 820 vill ralaasa any pravioualy burrarad data 
raoaivad ovar tha B channal connaction to tha uaar acraan 
aaaoeiatad tharaat. Onoa thia occura, tha atata of brokar 
820 tranaitions along lina 942 into B Channal Staady Stata 
20 atata 950. Xltamativaly, if brokar 820 ia unabla to 
auccaaafully astabliah a B channal connaction vith and 
initiatad by its paar brokar, than brokar 820, dapanding 
upon tha aaaaaga it racaivaa froa tha ZSDM, transitions back 
into D Channal Staady Stata atata 920 or Zdla stata 910* 
25 Spaeifically, if brokar 820 racaivaa a Q.931 Diaconnaet 

maaaaga, tha atata of brokar 820 tranaitions along lina 946 
back into D Channal Staady Stata stata 920 in ordar for 
brokar 820 to carry subsaquant eoaaunication as X.25 packat 
traffic to its paar brokar ovar tha axiating D channal 
30 connaction to tha ZSW. Altamativaly, if a B channal 

connaction haa baan astabliahad batvaan tha ISDN and brokar 
820 but tha V.120 protocol haa than failad to proparly 
initializa, than brokar 820 iaaoaa a Q.931 Diaconnaet 
aaaaaga to tha ZSDK to taar down this B .channal connaction. 
35 Onca thia diaconnaet &aaaaga ia ganaratad, tha atata of 


brekar 820 Use truisltlena alenf lin* 946 baek to itat* 
920. Alternatively, if broker 820, while in state 940, 
receives en X.25 Clear padeet frea the ZSDH, thereby 
indicating that the D channel packet connection should be 
torn down, broker 830 subsequsntly transaits a Q.931 
Disconnect Bessage to the ISDN to tear down the D channel 
connection. Once this occurs, the state ot broker 820 
transitions, along line 944, back to Idle state 910. 

Kow, if broker 830, while in state 930, receives 
an X.38 Clear packet free the 28DH, theraby indicating that 
the D cdiaimel packet connection should be torn down, broker 
830, if it is A BBster, diseonneote any connection it has 
established to its host cosputer for the peer broker and 
subsequenUy transnits a Q.931 Disconnect aessage to the 
IS08 to tear .4own the B channel connection. Once this 
occurs, t|e state of broker 820 transitions, along line 933, 
back 1^ Idle state 910. 

fbile in B Channel Steady State etate 950, broker 
830 acc^ptp and passes data in V.120 font over the B channel 
eircait switcOMd connection through the ISDN between iteelf 
■ and iits peeir broker for processing by the respective ueer 
prodnpsee jexecttting thereat. In this state and aside froa 
eny protocol convereion that nay occur, broker 820 aerely 
passes data without altering its content. Broker 820 
rewiins in state 950 until the ISDN disconnects the D 
c h a mw l connection, or the pasr broker or the user process 
eicecuting at broker 830 requests a transition in the current 
ZSOir aceeM path froa a B to a D channel connection. In 
parti cu la r , if broker 820, whUe residing in B Channel 
scea^y state state 950, receives a Q.931 Disconnect neesage 
free the Z30N over the 0 Channel eonnection, this indicates 
that the pi|ar broker is requesting a transition free a B to 
a D channel connection. Ae euch, the state of broker 820 
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transitions along lino 957 back to 0 Channal stoady Stata 
stato 920 in ordor for brokar 930 to carry subaaquont 
eoBBunication as X.25 paokat traffic to ita paar brokar ovar 
tha axifting D obannal oonnaetion to tha ZSOHt 
5 Altamativaly, if a uaar proeasa axaeuting vithin brokar 820 
raquaata a B to D channal transition, than brokar 920 
transmits a Q.931 Oisconnaet aasaaga to tha law to taar 
down tha currant B channal oonnaetion* onca brokar 920 
racaivas a auitabla Q.931 Ralaaaa Coaplata Baasaga froa tha 

10 ISDN apaoifying that tha B channal oonnaetion no longar 

aaeiats, than tha stata of brokar 920 also transitions along 
lina 957 back to D Channal Staady Stata stata 920. Laatly, 
if brokar 920/%diila in stata 950, racaivas an X«25 Claar 
paekat froa tha ZSDH, tharaby indicating that tha 0 channal 

15 paokat oonnaetion ahould ba torn dovn, brokar 920| if it is 
a aastar, diseonnacts any oonnaetion it haa astabliahad to 
ita heat coaputar for tha paar brokar and aubaaquantly 
tranamits a Q.931 Disconnact aasaaga to tha ZSDN to taar 
dovn tha B channal connaetion. Onca thia occurs, tha stata 

20 of brokar 920 tranaitionoi along lina 953, back to Idla 
atata 910, 


Claarly, thoaa akillad in tha art racognisa that 
although invantiva systsa 5, shovn in FZG. 1, haa baan shown 

25 and daacribad aa intar-eonnacting a Brokar PC to a nuadaar of 
saparata host coi^utars by a ZAN, aaeh of thaaa boat 
coaputara doas not naad to ba aituatad in tha vicinity of 
tha Brokar PC, In fact, tha LAN can aactand gaita soaa 
diatanca to raach a boat coaputar. Por boat coaputara that 

30 ara diaparaad ovar a ralativaly vida gaographic araa, tha 
ZAM could ba advantagaoualy raplacad vith a aatropolltan 
araa natwork (lOH) or vith any ona of varioua othar typaa of 
vail known high spaad digital coaputar linka that 
intar*oonnact thaaa boat coaputara vith tha Brokar PC, 


35 


•In addition, thm invmtiva syst«a oould Msily 
ftmction y^th oth«r foru of ISDH ftccossi such as priaary 
tata ZSDK aecaaa, in vbich a wiltltuda of B channal paths, 
a.g. 23 B, cha nn al paths, axist for avary ona D channal path. 
Through usa of such foxxs of ISDN accass, aaeh brokar would 
ba abla to support an incraasad nuabar .of Uaar PCs than that 
dascribad^ abova. Vha functions parfoxMd by aach Usar and 
Brdk^ PC^vould ba substantially Idantical to thosa 
dascrlbad abova. 

^ Furtharmora, tha host eosputar could avploy a 
auitabla ilgoritfaB which statistically datarminas on a 
global basis/ basad upon illustrativaly quauas of Bassagas 
and packets awaiting transport through tha ISDN, arrival 
ratiaa 6f ijissagaa and packats at thair daatinations and/or 
ohijbing distribution of traffic flow throughout tha Z50K, 
whfl^t^ a B or D channal ISDN connaction should ba usad in a 
giviih situation* Xs such, this algorithm would utiliza 
rulas that advantagaously Baka tha salaction of whathar to 
usa a B (xe D channal ZSOK connaction assantially indapandant 
of tha cuzxant host application baing axacutad by a usar. 
If a tarminal adaptar and a natwork taraination wara to ba 
coniiactlui diractly to tha host cosputar, than this host 
cdaputar i|ould ba ^diractly intarfacad to a 2"B"«t-«0" basic 
acciss paih in tha ISDN natwork and, at tha appropriate 
tiBM, gaaarata appropriate Q.931 control Bassagas and 
padkats to dynamically change a current ISXSN connection 
whil^ a r«lote user is employing during a host session. 
Inaamuctt ^ the ISOK interface functions provided by the 
broker inmd, through such use of a terminal adapter^ be 
ihrarponted into the host computer, this would 
''^dvantageottftiy^^ W substantially eliminate the need to use a 
sepante ^ker with that host computer. In addition, tha 
brokbr 6r merely its functionality could be readily 
incorporated into the ISDN itaalf , and preferably within an 
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ISDM switch, in order to puxit an ontity that ia 
eoamunlcating evar an ZSOH aecass path providad by tha 
= switch and which is eonnactad to an and ot that path to 
dynaaically aonaga that path in aoeordanea with tha 
5 ' coBBunieation raquiraaants of a task currantly baing 

axaeutad at aithar and of that path during a host sassien 
involving that antlty. 

Keraovar, although tha uaar has baaa dascribad as 
10 baing an individual that aaraly oxacutas a tarainal 

amulation prograa at a Usar PC in systaa s shown in PiC. i 
or a brokar in systaa 100 shown in PZC. 8, tha uaar naad not 
ba ao eonstrainad. In fact, tha usar can hm anothar 
coBputar that providaa a raquisita aaount of rauta data 
15 procassing during tha boat aassion, with tha aaount baing 
dapandant upon tha preeaasing capability at tha usar 
location and its availability tharoat. Such host sassiens 
that bifurcata prooaasing raspensibilitias batwaan two 
saparata eoaputars intaroonnaetad through a transaission 
20 aadia, such as an XSOH connaction, ean fraquantly arisa in 
distributad procassing applications. Ona such illustrativa 
application involvaa a easputar intagratad aanufacturiag 
(CIM) ayataa that intagratas and panUta data tranafar 
batwaan aavaral gaographioally disparsad coaputarizad 
25 systau; a.g. a ceaputar aidad designing (CXD) an4/or a 
eoaputar aidad anginaaring (CAE) systaa aituatad at an 
anginaaring location, a eoaputar aidad aanufacturing (CM) 
and/or a eoaputarisad invantery systaa aituatad at a plant 
leeatien, and/or various eoaputar aaaistad accounting, 
30 schadttllng and/ or aanagaaant systaas situatad at a 
haadquartara location. 


35 


Although various aabediaants of tha prasant 
invention hava baan shewn and dascribad in detail herein, 


wo 90/12466 


PCr/US89/05848 


-«6- 

aany ethwr varied •Bbediaants that ineoxporata th« taaehings 
of tba praiaht Invantion say hm easily constructad by tbosa 
■killad ia tha art. 
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H« elaia: 

1. Apparatus for dynaaleally changing an aeeaas patb 
having a pXurallty of (ti££«rant attributes batuaMi a first 
oonnaetion having ens of said attributaa and a saeond 
eonnaetlon having a dif f arant ena of said attributaa during 
an ongoing host aoasion carriad ovar said aecass path in 
ordar to provide tha particular ona of said first and socend 
connaetions that is Best suitad to tha currant eonunieation 
naads of said sassion« said apparatus eoaprising: 

•sans for oonnaetion to ona and of said aceass path and 
to a host ooaptttar for instructing a coaaunication systaa 
that provides said aceass path to change a connection 
provided over said access patb batueen said first and second 
connaetions in response to a coaaand received froa the host 
coaputer during execution of said host session, said 
instructing aaans cesprisingi 

aaana for astabliahing an interface to tha host 
coBputar to begin said host session and for aaintaining tha 
interface substantially, throughout tha reaaindar of the host 
session; and 

Beans, responsive te said interface and for 
connection te said ona and of tha aceaas path, for receiving 
a coaaand over said interface f rea said host coaputer 
requesting a change in tha eennaetien provided over the 
aocasa path batveen aaid f irat and aecond connections and 
for aupplying tha eoBBsnd ever aaid accaaa path in a 
pre-defined fon aa an iaatruction te aaid coaaunication 
ayataa ao aa te affeetuate aaid requested change. 

2. The apparatua in claiB 1 wherein aaid inatructing aaans 
further coaprises Beans, reaponsiva to eoBBunication 
conteining a aassage te establish a host seasion and 
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r*e«lv«d ov«r said ftceaas path and originating at an 
oppoaita and tharaof , for inatructing said Intarfaea 
•«tabli«hing[ and aaintaining aaans to astablisb said 
intarcaca to tha host oosputar and initiata said saiiion. 

5 

3. ma apparatus in clai» a uhorain said eeawinicatien 

Batwork having at laast ena ISOH switch 
and said acipi»fs path is an ZSON'-aeeass path, vharain said 
firist eonsadtioa is an law circuit svitehad B ehannal 
10 connaotion aitd said saeond eonnactien is an ZSOH 0 ehannal 
paokst m^l^sd eonnaction. 

4. iha .apparatus in elala 3 vharain tha b 6hannal paokat 
•"P^*^ f*™*^*" is aaintainad throughout tha duration of 

15 said hrat aMiaien and tha B ehannal circuit switcdiad 

ciwanfctiwj is astablishad or torn dovn in aceordanca with 
tha epnan^ issuad by tha host eoaputar raquasting a changa 
in tha" eonnaction providad ovor tha ISOM aoeass path. 

20 5. Sha apparatus ia dais 4 vharain said B ehannal carrias 
V,liQ data ^Bassagas and said 0 ehannal earrias both 3C.25 
data and control paekats and 0,931 nassagas and vharain tha 
instruction to said ISDN natvork U in tha foxa of a 
pra^afina^ Q.931 aassaga. 

25 • ' ' 

6. Tha apparatus in elaia 5 vharain said instructing maans 
furthar c^prisas aaans, rasponsiva to V.120 data aassagas, 
Q.931 Mfsagas a|)d X.25 data paekats raeaivad ovar said 
aoeass pa^ and ceaBunieation raeaivad ovar said intarfaea 

30 froH tha tost eoaputar, for convarting protocols 
tharabatwaan so as to parait tha tost eeaputar to 
bi-diraetienally coaaunieata ovar said ZSOH aecass path to a 
usar situatad at tha epposita and of said path and to 
instruct said Z8DH natvork to af faetuata tha raquastad 

35 changa. 


wo 90/12466 


PCr/US89/05848 


-69- 


7. TtM apparatus In elala 4 vhuraln tha host coaputar 
issuaa tha poanand in rasponsa to a corrasponding call 
atatamanit. aabaddad within and anceuntarad by tha host 
5 conputar during axacution of a hoat application prograa, a 
raault of a tabla look-up oparation undartakan by tha host 
conputar givan a naaa of a currant best application prograa 
that is to ba curranUy axaeutad by tha host conputar, or 
vhanovar tha host conputar dataets that tha host application 
10 prograa eurrantly axaouting has taninatad lina buffaring 
and local aeho functions. 

8 a Thm apparatus in elala 4 vharaln aaid'^ instructing uans 
f urthar co&prisas an ISDN natvorX tandnation for providing 
15 a physical XSOH link to said cosaand raeaiving aaans froa a 
corrasponding ISDN aceass lina providad by tha XSDN natwork. 

9. Tha apparatus in claia 8 vharain tha ZSDH aceass path 
ia a basic ISDN aceass path containing tvo B channals and 
20 ona D channal. 

10* A aathod for dynaaically changing an aceass path having 
a plurality of dif farant attributas batvaan a first 
eonnaction having ona of said attributas and a sacond 

25 eonnaction having a dif farant ona of said attributas during 
an ongoing host sassion carriad ovar said aceass path in 
ordar to provida tha particular ona of said first and aacond 
connaetions that is aost suitad to tha currant coaaunication 
naods of said aassion coaprising tha stops of: 

30 instructing a coaaunication systaa that providas said 

aceass path to changa a eonnaction providad ovar aaid aceass 
path batvaan said first and sacond connaetions in rasponsa 
to a coaaand raeaivad froa tha host . coaputar during 
axacution of said host sassion, said instructing -stap 

35 coapriaing: 
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•stabllBllin? an int>rfae« to tb« host eeaputar to 
bagin said hoat aauion; 

: Mintaining tha intarfaea aubatantially throughout 
tha raa^indar of tha hoat aaaaion; 

■ r«c«ivlng a oovaand ovar aaid Intarfaca froa aald 
hoat coaputar raquaatlng a changa in tha eonn«ction providad 
ov^:t^^ Moemma path batwaan aald firat and ascend 
co^etibna; and 

aupplying tha eonand evar aald accaaa path In a 
ipa-dafinad fen aa an inatruetlen to aald eoBBunleatlon 
ayatM ad aa to affaetuata aald raquaatad change. 


11* Tha aatho^ In elaia lo vbaraln aaid inatructing atap 
further cdapriaea tha atap of inatructing. In reaponaa to 
is eoaaunleal^on containing a aaaaaga to eatabliah a heat 

aasalon ai^ raoalvad ovar aaid accaaa path and originating 
at an opptelta and thereof, aaid interface eatabliehlng and 
maintaining aaana to eatabliah aaid interface to the hoat 
colter and initiate aald aaaaion. 

20 

12. The aethod in olaia 11 uherein aaid eoBaunicatlon 
ayataa la an ISDN natvork having at leaat one ISDM awitch 
Mid a^ Bcoeaa path la an ZSOM accaaa path, wherein aald 
firat ^annaotlon la an ZSDH circuit avltched B channel 

25 connection: and aaid aaeond connection la .an XSOK D channel 
packet avltched connection. 

13. The Mthod in elaia la vherain tha inatructing atap 
furtiiar coapriaaa . tha atapa of t 

30 aaintainlng tha 0 channel packet avltched eonnaetion 

throoghottt tha duration of aaid hoat aaaaioni and 

aatabliahing or tearing devn tha B channel circuit 
avltched eonnaetion in accordance with the coamand laaued by 
the boat coaputar regueatlng a changa in the connection 

35 provided over the ISDH accaaa path. 
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14. Th« Mthod in elaia 13 vhsraln said B ehannal cazriM 
V. 120 data sessagM and Mid D ehannal carrias both X. 2 5 
data and control paekata and 0.931 Bassagaa and vharaln tha 
instruction to said ZSOH network is in tha fora of a 
pra-dafin«d g.931 Msaaga. 

15. Tha Mthod in claiB 14 wharain aaid instructing atap 
furthar eoapriaaa tha stop of oonvarting, in raaponsa to 
V.120 data aaaaagas, Q.931 aasaagaa and X.25 data paekata 
raeaivad ovar said aeoaaa path and couaunleatlen raooivad 
ovar said intarfaea frea tha heat ooaputar^ protoeals 
tharabatvean a'o as to parait tha host eeapOtar to 
bi-diractionally eoaaunieata evar said ISOH aeeasa path to a 
usar situated at tha opposita and of said path and to 
instruct said ISDN network to effectuate the requested 
change. 

16. The aethod in elaia 13 wherein the host coaputer issues 
the coaaand in response to a eorresponding eall stateaant 
eabedded within and eneountarad by tha host coaputer during 
execution of a boat application prograa, a result of a table 
look-up operation undertaken by tha boat coaputer given a 
naaa of a current host application pregraa that is to be 
eurrantly executed by the heat coaputer, or whenever the 
host eeaputer detects that the host appl'ieation prograa 
eurranUy executing has taminated line buffering and local 
echo functions. 
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